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Analysis Report for ~ 1508106-05

ENGWESAQ002
UNIDENTIFIED PEAKS
Peak Locate Performed on » 8/31/2015 10:15:50AM
Peak Locate From Channel s
Peak Locate To Channel : 4096
Peak CPS (%) Peak Tolerance
Peak No. Energy (keV) Peak Size (CPS) Uncertainty Type Nuclide
m 2 49.78 3.45503E-03 68.69% Tol. TE-132
TH-227
3 76.15 1.53982E-02 26.66
4 111.64 9.48758E-03 33.00
6 273.75 4_82367E-03 44.00 Tol. C5~136
7 310.59 5.17152E-03 38.80
8 317.73 3.13221E-03 59.40
9 382.24 3.84180E-03 40,78
10 421.20 2.42725E-03 52.75
11 446,80 2.80495E-03 49.58
i3 510.8¢6 4.70067E-03 48.50
m 14 58%9.96 1.67848E-03 73.55
16 666.186 4.29319E-03 44,33 Tol. SBE~126
17 ©95.51 3.71142E-03 41.25 Tol. S5B~126
PM~144
18 1123.71 2.63093E-03 50.03
19 1238.72 1.73611E-03 42,43
20 1360.9¢6 1.31944E-03 34,51
21 1418.83 6.94444F-04 47 .17
22 1425.67 1.16211E-03 49.07
23 1436.64 9.34343E-04 45,40 Tol. LA-138
24 1444.34 1.70486E-03 35.86
25 1588.71 1.31766E-03 49.72
20 1630.59 5.34188E~04 60.98
27 1654.5¢6 4.540605-04 69.77
29 1818.41 6.25000E-04 37.78
30 1867.84 2.78086K-04 67.95
31 2010.97 5.55556E-04 35.3¢6
32 2118.¢61 9.70052E-04 32.85
33 2388.82 5.69444E~-04 44,08
34 2458.75 7.29167E-04 43.195
35 2467.19 4.16667E-04 40.82
36 2601.65% 4.8¢6111E~04 54.40
37 2698.62 8.33333E-04 28.87
38 2717.51 9.39328E-04 43.19
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ENGWESAQ02
Peak CPS (%) Peak Tolerance
Peak No.  Energy (keV) Peak Size (CPS)  yncertainty Type Nuclide
39 3048, 34 3.32341E-04 72.57
40 3077.07 6.94444E-04 31.62
41 3139.30 5.55556E-04 35.36
42 3463.87 5,28849E~04 45.63
43 3951.80 8.72222E-04 26.73
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet
Errors quoted at 2.000sigma
NUCLIDE MDA REPORT
Nuclide Library Used : WOR-GAMMAT\ApexRoot\CountroomiLibrarATMAZ.NLB
Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) (pCi/fsample} (pCi/sample) (pCi/sample)
+ BE-7 477.59 * 10.42 3.82E+03 9.24E+01 9.24E+01
+ NA-22 1274 .54 99.94 2.20E+00 3.35E+00 3.35E+00
+ @ NA-24 1368.53 99,9¢ 1.00E+26 1.00E+2¢6 1.00E+2¢6
@ 2754.09 99.836 1.00E+286 1.00E+26
+ AL-2¢6 1808.65 89.7¢ -6.31E-01 2.65E+00 2.65E+00
+ K-40 1460.81 1C¢.867 Z2.45E+01 3.57E+01 3.57E+01
+ @ AR-41 1293.64 99.1¢6 1.00E+26 1.00E+26 1.00E+26
+ TI-44 67.88 94,40 -7.91E-01 8.71E-01 §.71E-01
78.34 96.00 3.65E-01 1.01E+00
+ 3C~46 88%.25 99.928 ~1.43E+0C 4.73E+090 4.73E+00
1120.51 99,98 3.89E+00 6.30E+00
+ V-48 983.52 99.98 6.79E+01 1.36E+02 1.67E+02
1312.10 87.50 -4.71E+01 1.36E+02
+ CR-51 320.08 9.83 3.2BE+01 1.67E4+02 1.67E+02
+ MN~-54 834.83 99.97 -1.82E-01 2.82E+00 2.82E+00
+ COo-56 846.75 99.96 1.34E+00 5.72E+00 5.72E+00
1037.75 14.03 1.17E+01 3.72E+01
1238.25 67.00 2.€7E+00 1.00E+01
1771.40 15.51 T.72E-01 4.11E+01
2598.48 16.90 2.50E+00 3.54E+01
+ CO-57 122.06 85.51 -8.63E-01 1.46E+00 1.46E+00C
136.48 10.60 6.28E+00 1.35E+01
+ CO-58 810.76 89.40 -1.71E+00 5.44E400 5.44E+00
+ FE-58 109%8.22 56.50 -2.88E+00 1.82E+01 1.92E+01
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ENGWESADO2
Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) (pCi/sample}) (pCi/samplie} (pCi/sample)
FE-5¢ 1291.56 43.20 8.89%+00 1.928+01 2.60E4+01
+ CO~60 1173.22 100.00 2.20E-01 3.03E+00 3.15E4+00
1332.49 100.00 3.33E-01 3.03E+00
+ ZN-65 1115.52 50.75 8.33E-01 6.31E+00 6.31E+00
GA-67 93.31 35.70 T.60E+09 2.165+09 2.16E+09
208.95 2.24 ~2.12E+08 3.33E+10
300.22 16.00 7.37E+08 6.18E+09
+ SE-75 121.11 16.70 -2.07E+00 3.18B+00 1.03E+01
136.00 59.20 -4.,82E-01 3.18E+00
264.865 59.80 3.37E+00 4, 64FE+00
278.53 25.20 9.29E-01 1.08E+01
400.65 11.40 5.42E+00 2.15E+01
+ RB-82 716,52 13.00 -9.56E-01 1.96E+02 1.96E+02
+ RB-83 520.41 46.00 1.54E+00 7.61E+00 7.61lEH00
529.64 30.30 -1.43E+00 1.06E+01
552.65 16.4¢ ~2.07E+00 2,.01E+01
+ KR-85 513.9¢ 0.43 -1.79E+01 6.99E+02 6.99E+02
+ SR—-85 513.99 99.27 -2,12E-01 8.27E+00 g.27E+00
o+ Y-88 858.02 93.40 2.58E4+00 4.84E+00 4.84E4+00
1836.01 99,38 -1.48E-01 5.12E+00
+ NEB-83M 16.57 9.43 -3.91E+03 3.61E+03 3.61E+03
+ NB~924 702.63 100.00 2.81E-01 1.99E+00 1.99E+00
871.10 100.00 1.25E+00 2.35E400
+ NB-95 765,79 99.81 ~-6.26E+00 1.37E+01 1.37E+01
+ NB-95M 235.69 25,00 -3.61E+08 4 .455E+08 4.45E+08
+ ZR-95 724,18 43,70 4,13E+00 9.84E+00 1.33E+01
756.72 55.30 -5.10E+00 9.84E+0C
+ MO-89 181.06 6.20 -1,01E+11 3.64E+11 4.85E+11
739.58 12.80 -1.23E+11 3.64E+11
778.00 4.50 ~1.8B8E+11 9.68E+11
+ RU~103 497.08 89.00 5.47E+00 1,078+01 1,07E+01
RU~-106 621.84 9.80 5.55E+00 2.15E+01 2,19E+01
+ AG~108M 433.93 89.90 3.61lE-01 1.8%E+00 1.892E+00
614,37 890.40 -6.87E-02 2.24E400
722,95 80.50 9.38E-01 2.33E+00
+ CD-109 88.03 3.72 -1.01E+01 2.91E+01 2.91E+01
+ AG-110M 657.75 83.14 5.498-01 2,72F+00 2.72E400
677.61 10.53 -2,58E+00 2.23F+01
T06.67 16.46 3.90E+00 1.67E+01
763.93 21.98 4,23E400 1.34E+01
884 .67 71.63 4 37E~-01 4 ,32E+00
1384.27 23,94 1.76E8+00 1.46E+401
+ CD-113M 263.70 0.02 6.22E+03 7.08E+03 7.08E+03
+ SN-113 255,12 1.93 -2.10E+01 3.91E+00 1.38E+02
391.69 64,90 6.B2E-01 3.91E4+00
+ TEL23M 159.00 84.10 9.99E-01 2.47E+00 2.47E4+00
+ SB-124 602.71 97.87 8.55E-02 £.57E+00 6.57E+00
645.85 7.26 -1.73%E+01 7.17E401
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ENGWESA002
Nuciide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) (pCi/sample}) (pCi/sample) (pCilsample)
SB-124 722.78 11.10 2.27E+01 6.57E+00 5.65E+01
1691.02 49.00 4,26E-01 1.72E+01
+ I-125 35.49 6.49 4.46n+01 9.51E+01 9.51E+01
+ SB-125 176.33 .89 6.68E+00 6.09E+00 1.87E+01
427.89 29.33 9.31E-01 6.09E+00
463.38 10.35 Z.36E+00 1.75E+01
600.56 17.80 9.85E-01 1.31E+01
635.90 11.32 -9.56E+00 1.66E+01
+ SB-126 414.70 83.30 4.36E+01 3.62E+02 3.87E402
666.33 99.60 -4.25E+02 3.62E+02
695.00 9%.860 3.85E+02 4.83E+02
720.50 53.80 -2.80E+02 7.28E+02
+ SN-126 87.57 37.00 -8.81lE-01 2.54E+400 Z2.54E+00
+ SB-127 473.00 25.00 1.40E+07 1.335+08 2.23E+08
685.20 35,70 -3.50E+05 1.33E+08
783.80 14.70 8.23E+06 3.54E+08
+ I-129 29.78 57.00 1.278-01 T.52E+00 7528400
33.60 13.20 ~1.11E+00 1.92E+01
39.58 7.52 -1.81lE+01 2.00E+01
+ I-131 284.30 6.05 -3.85FK+04 5.95E+03 9.16E+04
364.48 81.20 7.51E+02 5.958+03
636.37 7.26 -2.17E+04 8.728+04
722.89 1.80 1.66E+05 4.11E+05
+ TE-~132 49.72 13.10 -4,5%E+10 8.57E+08 6,14E+09
228.16 88.00 -2.81lE+08 8.57E+C8
+ BA-133 81.00 33.00 =2.51E+00 2.60E+00 2.76E+00
302,84 17.80 5.38E+00 1.01E401
356.01 60.00 -1.57E+00 2.60E+00
+ @ 1-133 529.87 86.30 1.00E+26 1.00E+26 1.00E+Z6
+ XE-133 81.00 38.00 -5.85E+05 6.45E+05 6.45E+05
+ Cs-134 563.23 8.38 ~1.48E+01 2.48E400 2. 208401
569.32 15.43 8.36E+00 1.37E+01
604.70 97.60 1.88E-01 2.48FE+00
785.84 85.40 -4.48BE-01 2.67E+00
801.93 8.73 1.13E+01 3.15E+01
+ Cs-135 268.24 16.00 -1.79E+00 9.02E+00 9.02E+00
+ @ I-135 1131.51 22.50 1.00E+26 1.00E+26 1.00E+26
@ 1260.41 28.60 1.00E+26 1.00E+26
@ 1678.03 9.54 1.00E+26 1.00E+26
+ C5-136 153.22 7.46 2,13E+02 2.18E+02 2.31E+03
163.89 4.61 8.68E+02 3.86E+03
176.55 13.5%56 4 _67E+02 1.30E+03
273.65 12.66 1.65E+03 1.88E+03
340.57 48.50 7.29E+01 4.56E+02
8138.50 9%.70 8.60E+01 3.18E+02
1048.07 79.60 1.07E+02 4.60E+02
1235.34 19.70 2.60E+02 1.8%E+03
+ cs5-137 661,65 85.12 3.62E-01 2.37E+00 2.37E+00
+ LA-138 788.74 34.00 -8.65E-01 4.06E+00 6.03E+00
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ENGWESACO2
Nuclide Energy Yield{%) Activity Nuclide MDA Line MDA
Name (keV) (pCi/sample) (pCi/sample) (pCi/sample)
LA-138 1435.80 66.00 g,34F-01 4,06E+00 4.,06E+00
+ CE~139 165.85 80.35 ~7.8lE-01 2.46E+00 2.46E+00
+ BAR-140 162.64 6.70 1.10E+0C3 1.06E+03 3.10E+03
3C4.84 4.50 -2.25E+03 6.24E+03
423.70 3.20 1.198+03 8.79E+03
437.55 2.00 2.92R402 1.34E+04
537.32 25.00 -2.49E+02 1.06E+03
+ LA-140 328.77 20.50 =3.73E+02 4.69E+02 1.23E+03
487.03 45,50 -3.57E+02 5.51E+02
815.85 23.50 -1.42E+02 1.49E+03
1596.4¢ 25.49 -1.50E+02 4.,69E+02
+ CE-141 145,44 48.40 8.06E+00 1.82E+01 1.8ZE+01
+ @ CE-143 57.36 11.80 1.00E+26 1.00E+26 1.00E+26
@ 283.26 42.00 1.00E+26 1.00E+26
@ 664.55 5.20 1.00E+26 1.00E+26
+ CE-144 133.54 10.80 -1.15E+01 1.21E+01 1.21E+01
+ PM-144 476.78 42.00 3.30E+02 2.28E+00 2.59E+01
618.01 98.60 -2.05E-01 2.2B8BE+00
696.49 99.49 2.048+00 2.92E+00
+ PM-145 36.85 21.70 6.07E~01 4.48E+00 8.56E+00
37.36 39.70 ~1.360E+0C 4.48E+00
42,30 15.10 1.18E+00C 9.36E+00
72.40 2.31 -2.10E+01 3.87E+01
+ PM-146 453,90 39.94 -4.%1E-01 4.128+00 4.12E+00
735.90 14.01 1.08E+01 1.42E+01
747.13 13.10 5.158-01 1.778+01
+ ND-147 91.11 28.90 1.73E+03 1.77E+03 1.77E+03
521,02 13.10 2.52E+03 4.70E+03
+ PM-14¢ 285.90 3.10 -1.04E+14 3.98E+14 3.98E+14
+ EU-152 121.78 20.50 -2.86E+00 4.845+00 4,84E400
244.69 5.40 3.24E+00 2.76E+01
344.27 19.13 £.48E-01 7.68E+00
778.8% 9.20 -=3.70E+00 2.08E+01
964.01 10.40 -1.59E+01 2.21E+01
1085.78 7.22 3.00E+00 3.54E+01
1112.02 9.60 4,90E+00 2.80E+01
1407.95 14.%4 -3.87E+00 1.%%E+01
+ GD-153 97.43 31.30 1.53E+00 3.97E+00 3.87E4+00
103.18 22.20 1.00E+00 5.32E+00
+ RU-154 123.07 40.50 6.13E-01 2.51E+00 2.51E4+00
723.30 19.70 4,40E+00 1.0%E+01
873.1¢% 11,50 1.66E+00 2.05E+01
996,32 10.30 -2.80E+01 1.56E+01
1004.76 17.%0 -7.323E-01 1.54E+01
1274.45 35.50 5.21E+00 8.98E+00C
+ FU-155 86.50 30.90 -1.36E+00 3.13E+00 3.13E4+00
105.30 20.70 1.8%E+00 4, 445E+00
+ EU-156 811.77 10.40 -2.98E+02 1,.06E+03 1.56E+03
1153.47 7.20 g.59E+02 3.03E+03
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ENGWESAQ02
Nuclide Energy Yield{%) Activity Nuclide MDA Line MDA
Name (keV) {(pCi/sampie} (pCi/sample) (pCi/sample)
¥U-156 1230.71 8.90 4,98E+02 1.56E+03 2.27E+03
+ HO-166M 184.41 72,60 5.58E+00 2.42E+00 2.42E+00
280.45 29.60 3.10E+00 5.46E+00
410,94 11.10 -2.12E+00 1.50E+01
711.69 54.10 1.22E+00 4. 09E+00
+ TM-171 66.72 0.14 -3.10E+03 6.84E+02 6.84E+02
+ HF-172 81.75 4,52 -hH.3%E+00 2.84E+00 2.16E+01
125,81 11.30 2.55E+00 9.B4E+00
+ Lu-172 181.53 20.60 4.25E+03 5.87E+04 1.16E+05
810.0¢6 16.63 -6.19E+04 2. 40E+05
912.12 15.25 1.78E+05 3.07E+05
1093.6¢ 62.50 -3.80E+04 5.87E+04
+ LU-173 1¢0.72 5.24 3.85E+00 8.44E+00 2.00E+01
272,11 21.20 1.28E+00 8.44E+00
+ HF-175 343.40 84.00 1.60E+00 4.46E+00 4.46E+00
+ LU-176 88.34 13.30 -9.69%E+00 1.53E+00 7T.07E+00
201.83 86.00 -4,04g~-01 1.53E+00
306.78 94.00 -3.57E-03 1.75E+00
+ TA-182 67.75 41.20 =3.21E+00  2.53E+00 3.53E+00
1121.30 34,90 S.63E+00 1.45FE+01
118%9.05 16.23 «2,29E+01 2.60E+0C1
1221.41 26.98 -5.96E+00 1.64E+01
1231.02 11.44 g, 13E+00 4 . 16E+01
+ IR-192 3C8.46 29.68 -3.58E+00 8.44E+00 1.34E+01
468,07 48.10 -2.44F+00 8.44E+00
+ HG-203 279.19 77.30 ~1.83E+00 8.05E+00 8.05E+00
+ BI-207 569.67 97.72 6.19E-01 1.87E+00 1.87E+00
1063.62 74,90 5.85E-01 3.80E+00
+ TL-208 583.14 30.22 3.44E+00 6.54E+00 6.54E+00
860.37 4.48 7.45E-01 5.29E+01
2614.686 35.85 8.40E+00 9.93E+00
+ BI-210M 262,00 45.00 -7.05E-01 3.45E+00 3.45E+00
300.00 23.00 9.288-01 7.78E+00
+ PB-210 46.50 * 4.25 4.92E+02 6.02E+01 6.02E+01
+ PB-211 404.84 2.90 1.95E+00 4.77E+01 4.77E+01
831.96 2,90 7.85E+00 7.61E+01
+ BI-212 727.17 11.80 -9.61E-01 1.63E+01 1.63E+01
1620,62 2,75 -4.26E+00 8.36E+01
+ PR-212 238.63 44,60 2.30E+00 3.62E+00 3.62E+00
300.08 3.41 6.26E+00 5.25E4+01
+ BI-214 609.31 * 46,30 6.09E+00 6.97E+00 6.97E+00
1120.29 15.10 1.18E+01 1.91E+01
1764.49 * 15.80 1.41E+01 2.02E+01
2204.22 4,98 9.72E+00 6.34E+01
+ PB-214 295.21 19.19 5.04E+00C 4.60E+00 9.26E+00
351.92 37.19 2.47E+00 4.60E+00
+ RN-219 401.80 6.50 -8,12E-01 2.14E+01 2.14F+01
+ RA-223 323.87 3.88 8.10E+00 3.86E+01 3.86E+01
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ENGWESAQO2
Nuclide Energy Yield(%) Acfivity Nuclide MDA Line MDA
Name (keV) (pCl/'sample}) (pCi/sample) (pCi/sample}
+ RA-224 240.98 3.95 3.28E+01 4.16E+01 4.168+01
+ RA-225 40.00 31.00 -3.6l1E+02 4,00E+02 4,00E+02
+ RA-226 186.21 * 3.28 4.73E+01 7.71E+01 7.71E+01
+ TH-227 50.10 8,40 ~1.26FE+02 1.23E+01 1.69E+01
236.00 11.50 -9%.96E+00 1.23E+01
256.20 65.30 5.16E+00 2.45E+01
+ AC-228 338.32 11.40 3.94E+00 9.45E+00 1.35E+01
911.07 27.70 7.15E+00 &.45E+00
969.11 16.60 3.28E+00 1.52E+01
+ TH-230 48,44 16.90 1.10E+02 1.40E+C1 1.4C0E+01
62.85 4.60 6£.96E+01 2.60E+01
67.67 0.37 -2.01E+02 2.,22E+02
+ BA-231 283.67 1.60 3,23E+01 7.69E+01 1.02E+02
302.67 2.30 4,.09E+01 7.69E+01
+ TH-231 25.64 14.70 -1.51E+02 1.45E+01 8.778+01
84.21 6.40 2.71E+00 1.45FE+01
+ EA-233 311.98 38.60 2.218+01 4.85E+01 4,85FE+01
+ FA-234 131.20 20.40 1.76E+00 5.19E4+00 5.19E+C0
733.98 8.80 -9.07E+00 2,05E+01
946.00 12.00 8.50E+00 1.96E+01
+ BA-234M 1001.03 0.92 1.34E+02 3.04E+02 3.04E+02
TH-234 63.29 3.80 1.058+02 3.17E4+01 3.17E+01
+ U-235 143.7¢6 10.50 %.81E+00 1.14E+01 1.14E+01
163.35 4.70 5.79E+00 2.57E+01
205.21 4,70 ~1.25E+01 2.77E+01
+ NP-237 86.50 12.60 =3.22R+00 7.405+00 7.40E+00
+ NP-239 106.10 22.70 2.138+12 5,00E+12 5,00E+12
228.18 10.70 -5.25E+12 1.60E+13
277,60 14.10 ~5.27E+12 1.35E+13
+ AM-241 59,54 35.80 -5.8BE+00 2.46E+00 2.46E+00
+ AM-243 74.67 66.00 -1,64E-01 1.47E+00 1.47E+00
+ CM-243 209.75 3.29 -8.83E+00 1.08E+01 4,08E+01
228.14 10.60 -4.18E+00 1,27E401
277,60 14.00 ~4.1984+00 1.08E+01

+

= Nuclide identified during the nuclide identification

* = Energy line found in the spectrum

MDA value not calculated

Half-life too short to be able to perform the decay correction

CAUTION: MDA value is incansistent with Currie MDA at 95% confidence level
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NUCLIDE MDA REPORT

Nuclide Library Used : WOR-GAMMA 1\ApexRoot\CountroomiLibran\TMAZ.NLB
Nuclide Energy Yield(%:) Line MDA  Nuclide MDA Activity Dec. Level
Name (keV) (pCi/sample)  (pCi/sample) (pCi/sample) (pCi/sample)
+ BE-7 477.59 % 10.42 9.24E+01 9.24E+01 3.82E+03 4.,48F+01
NA=-22 1274.54 99,94 3.35E+00 3.35E+C0 2.20E+00 1.54E+00
@ NA-24 1368.53 99,99 1.00E+26 1.00E+26 1.00E+26 L.00E+20
@ 2754.09 99.8¢6 1.00E+2¢6 1.00E+26 1.00E+20
AL-2¢ i808.65 99,76 2.658+00 2.65E+00 -6.31E-01 1.15E+00
K=40 1460.81 10.67 3.57E+01 3.578+01 2.45F+01 1.65E+01
@ AR-41 1293.64 99.1¢6 1.00E+2¢6 1.00E+26 1.00E+z2¢6 1.00E+20
TI-44 67.88 94 .40 8.715-01 8.71E-01 -7.91E~01 4.23E-01
78.34 96.00 1.01E+00 3.65FE-01 4,92E-01
SC-46 88Y.Z5 99.98 4.73E+00 4,73E+00 -1.43E+00 2.18E+00
1120.51 99.99 6.30E+00 3.89E+00 2.91E+00
V-48 983.52 99,098 1.67E+02 1.365+02 6.79E+01 T.77E+01
1312.10 97.50 1.36E+02 ~4 71LE+01 5.%6F+01
CR-51 320.08 $.83 1.67E+02 1.67E+02 3.28E+01 8.01E+01
MN-54 834.83 99.97 2.82E+00 2.82E+00 -1,82E-01 1.31E+00
CO-56 846.75 99.96 5,72E+00 5.72E+00 1.34E+0G0 2.68E+00
1037.75 14.03 3.72E+01 1.17E+01 1.69FE+01
1238.25 £7.00 1.00E+01 2.67E+00 4 .58E+00
1771,40 15.51 4.11E+01 7.72E-01 1.80E+01
2598 .48 16.90 3.54F+01 2.50E+C0 1.54E+01
Co-57 122.06 85.51 1.46E+00 1.4¢E+00 -8.63E-01 7.09E-01
136.438 10.60 1.35E+01 ) 6.28E+00 6.55E+00
CO-358 810.7¢6 9¢.,40 5,44E+00 5.44E+00 =1,71E+00 2.53E+00
FE-59 1099.22 56.50 1.92E+01 1.22E+01 -2.88E+00 8.78E+00
1291.5¢6 43.20 2.60E+01 8.89E+00 1.17E+01
CO-60 1173.22 100.00 3.15E+4+00 3.03E+00 2.26E-01 1.45E+00
1332.4% 100.00 3.03E+00 3.33E-01 1.38E+00
ZN-65 1115,52 50.75 6,.31E+00 6.31E+00 8.33E-01 2.87E+00
GA-67 93.31 35.70 2.16E+09 2.16E+09 7.60E+09 1.06E+09
208.95 2.24 3.33E+10 -2.12E+08 1.61E+10
300.22 16.00 6.18E+09 7.37E+C8 2.99E+09
SE-75 121.11 16.70 1.038+01 3.18E+00 -2.07E+C0O 4.99FE+00
136.00 59.20 3,18E+00 -4,82E-01 1.54E+00
264.65 59.80 4 . 64E4+00 3.37E+00 2.24E+00
279.53 25.20 1.08E+01 9.29E-01 5.22E4+00
400.65 11.40 2.15E+01 5.42E+00 1.02E+01
RB-82 776.52 13.00 1.96E+02 1.96E+02 -%.56E-01 9.07E+01
RB-83 520.41 46,00 7.61E+00 7.61E+00 1.54E+00 3.59E+00
529.64 30.30 1.06E+01 -1.43E+00 4.95E+00
5h2.65 16.40 2.01E+01 -2.07E+00 9.42E+00
KR-85 513.99 0.43 6,99E+02 6,99E+02 -1.79E+C1 3.39E+02
SR-85 513.99 99,27 8.27E4+00 8.27E+00 -2.12E-01 4.01E+00
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Y-88 898.02 93.40 4.84E+00 4.84E+00 2.58E+00 2.25E+00
1836.0% 99,38 5.12E+00 -1.48E-01 2.22E+00
NB-93M 16.57 9.43 3.61E+03 3.61E+03 ~3.91E+03 1.71E+03
NB-94 702.63 100.00 1.99E+00 1.9%FE+00C 2.81E-01 5.31E-01
871.10 100.00 2.35E+00 1.25E+00 1.10E+00
NB-95 765.79 99.81 1.37E+01 1.37E+01 -6.20E+00 6.39E+0C0
NB-95M 235,69 25,00 4.458+08 4,458+08 -3.61E+08 2.15E+08
ZR-95 724.18 43.70 1.33E+01 9.84E+00 4.13E+00 6.24E+00
756.72 55.30 9,84E+00 -5.10E+Q0 4,57E+00
MO-99 181.06 6.20 4.85E+11 3.64E+11 -1.01E+11 2.,35E+11
739.58 12.80 3.04E+11 -1.23E+11 1.70E+11
778.00 4.50 9.68E+11 -1.88E+11 4.475+11
RU-103 497.08 89.00 1.07E+01 1.07E+01 5.47E4+00 5.09E+00
RU-106 621.84 9.80 2.19E+01 2.19E+01 5.55E+00 1.03E+01
AG-108M 433.93 89.90 1.89E+00 1.89E+00 3.61E-01 §.02E~01
614,37 90.40 2,.24E+00 -6.87E-02 1.06E+00
722,95 90.50 2.33E+00 3.38E~01 1.08E+00
Ch-109 88.03 3.72 2.91E+01 2.91E+01 -1.01E+01 1.42E+01
AG-110M 657.75 93.14 2.T72E+00 2.72E+00 5,.49E-01 1.28E+0Q0
677.61 10.53 2.23E+01 -2.58E+00 1.04E+01
706.67 16.4¢6 1.67E+01 3.80E+00 7.84%+00
763.93 21.98 1.34E+01 4.,238+00 6.28E+00
884.67 71.63 4.32E+00 4.375-01 2.01E+00
1384 .27 23.94 1.46E+01 1.76E+00 6.52E+00
CD-113M 263.70 0.0z 7.08E+03 7.08E+03 6,22E+03 3.42E+03
SN-113 255.12 1.93 1.38E+02 3.91E+00 -2.10E+C1 6.65E+01
391.69 64,90 2.91E+00 6.8ZE-C1 1.86E+00
TE123M 15%.00 84.10 2.47E+0Q0 2.47E+00 9,99E-01 1.20E+00
SB-124 602,71 97.87 6.57E+00 6.57E+00 8.55E~02 3.13E+00
645.85 7.26 7. 17E+01 -1.79E+01 3.35E+01
722,78 11,10 5.65E+01 2.27E+01 2.65E+01
1691.02 49.00 1.72E+01 4.26E-01 7.56E+00
I-125 35.49 6.49 9.51E+01 9.51E+01 4. 46E+01 4.63E+01
SB-125 176.33 6.89 1.87E+01 6.09E+00 6.68E+00 9.03E+00
427.89 29.33 6.09E+00 8.31E-01 2.91E+00
463.38 10.35 1.75E+01 2.36E+00 8.34E+0C
600.56 17.80 1.31E+01 9.85E~01 6.23E+00
635.90 11.32 1.66E+01 -9.56E+00 7.79E+00C
SB-126 414.70 83.30 3.87E+02 3.62E+02 4.36E+01 1.85FE+02
666.33 99.60 3.62E+402 -4 255402 1.69E4+02
695,00 99.60 4.83E+02 3.95E+02 2.29E+02
720.50 53.80 7.28E+02 -2 .90E+02 3.40E+02
SN-126 87.57 37.00 Z2.54E+00 2.548+00 -8.81E-01 1.23E+00
SB-127 473.00 25.00 Z2.,23E+08 1.33E+08 1.40E+07 1.07E+08
685.20 35.70 1.33E+08 -3.50E+05 6.21E+07
783.80 14.70 3.54E+08 B8.23E4+06 1.63E+08
I-129 29.78 57.00 7.52E+00 7.52E+00 1.27E-01 3.66E+00
33.60 13.20 1.92E+01 -1.11E+00C 9.34E4+00
39.58 7.52 2,00E+01 -1.81E+01 9.75E+00
I-131 284.30 6.0b 9.16E+04 5.95E+03 ~3.85E+04 4.42E+04
364.48 81.20 5.95E+03 7.51E+02 2.83E+03
636.97 7.26 8.72E+04 -2.17E+04 4.09E+04
722.89 1.80 4,11E+05 1.66E+05 1.93E+05
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TE-132 49,72 13.10 6.14E+09 8.57E+08 -4 . 59F+10 3.01E+09
228.16 88.00 8.57E+08 ~2.81E+08 4,13E+08
BA-133 81.00 33.00 2.76E+00 2.60E+00 -2.51E+00 1.34E+Q0
302.84 17.80 1.01E+01 5,.38E+00 4.89E+00
356.01 60.C0 2.60E+00 ~1.07F+00 1.24E+00
@ I~-133 529.87 86.30 1.00E+256 1.00E+26 1.00E+26 1.00E+20
XE-133 81.00 38.00 6.45E+05 6.45E+05 -5.85E+05 3,.14E+05
C5-134 563.23 g8.38 2.20E+01 2.48E+C0 -1.48E+01 1.04E+01
569,32 15,43 1.37E+01 B8.26E+00 6.48E+00
604.70 97.60 2.48F+00 1.988-01 1.18E+00
795.84 85.40 2.57E+00 -4 .48F~01 1.24E+00
801.93 8.73 3.10E+01 1.138+01 1.48E+01
CS-135 268,24 16.00 9.02E+00 9.02E+00 -1.79E+00 4 35E+00
@ I~135 1131.51 22.50 1.00E+26 1.00E+Z26 1.00E+206 1.00E+20
@ 1260.41 28.60 1.00E+286 1.00E+26 1.00E+20
@ 1678.,03 9.54 1L.00E+206 1.00E+26 1.C00E+20
Cs-136 153.22 7.46 2.31E+03 3.18E+02 2.13E+02 1.12E+03
163.89 4,61 3.86E+03 8.68E+02 1.87E+03
176.55 13.56 1.30E+03 4.67E+02 6.31E+02
273.65 12.66 1.88E+03 1.65E4+03 9.12E+02
340,57 48,50 4,56E+02 7.29%+01 2.18E+02
818.50 95 .70 3.18BE+02 8.60E+01 1.48F+02
1048.07 72.60 4.60E+02 1.07E+02 2.11E+02
1235.34 19.70 1,89E+03 2.60E+02 8.49E+02
cs-137 661.65 85.12 2.37E+00 2.37E+00 3.62E-01 1.11E+00
LA-138 788.74 34.00. 6.03E4+00 4,06E+00 -8.65E-01 2.80B+00
1435,80 66.00 4,06E+00 9.34E-01 1.81E+00
CE-13% 165.85 80.35 2.46E+00 2.46E+00 ~7.81E-01 1.19E+00
BA-140 162.64 6.70 3.10E+03 1.06E+(03 1.10E+03 1.50E+03
304.84 4.50 6.24E4+03 ~2.2584+03 3.01E+03
423.70 3.20 8.79E+03 1.198+03 4.20E+03
437.55 2.00 1.34E+04 2.92E+02 6.36E+03
537.32 25.00 1.06E+03 -2 .4CF+02 4.,97E+02
LA-140 328.77 20.50 1.23E+03 4.6%E+(02 -3.73E+02 5.92E+02
487.03 45.50 5.%18+02 ~-3.57E+02 2.60E+02
815.85 232.50 1.4984+03 -1.42F+072 6.92E+02
1596.4¢ 95.49 4.69E+02 -1.50E+02 2.05F+02
CE-141 145,44 48,40 1.82E+01 1.82E+01 8.06E+00 2.82E+00
@ CE-143. 57.3¢ 11.80 1.00E+Z26 1.00E+26 1.00E+26 1.00E+20
@ 293.26 42.00 1.00E+26 1.00E+26 1.00E+20
@ 664.55 5.20 1.00E+26 1.00E+26 1.00E+20
CE-144 133.54 10.80 1.218+01 1.21E+01 -1.15E+01 5.87E4+00
PM-144 476.78 42,00 2.59E+01 Z2.28E+00 3.30E+02 1.28E+01
618.01 98.60 2.28E+C0 -2.05E-01 1.07E+00
696.4% 9%.49% 2.92E+00 2.04E+00 1.38E+00Q
PM-145 36.85 21.70 8.56E+00 4.,48E+00 6.07E-01 4 ,17E+00
37.3¢6 3¢.70 4.48E+00 ~1,36E+00 2.18E+00
42 .30 15.10 9.36E+00 1.18E+00 4 .56E+00
72,40 2.31 3.87E+01 -2.10E+01 1.89E+01
PM-14606 453.90 38,94 4.12E+00 4.12E+00 -4 . 91E-01 1.96E+00
735,80 14.01 1.49E+01 1.08E+01 6.95E+Q0
T47.13 13.10 1.77E+01 5.15E-01 8.31E+00
ND-147 91.11 28.90 1.77E+03 1.77E+03 1.73E+03 8.70E+02
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Name {keV) (pCi/sample)  (pCi/sample) (pCi/sample) (pCi/sample)
ND-147 531.02 13.10 4,.70R+03 1.77E+03 2.52E+03 2.21E+03
PM-149 285,80 3.10 3.98E+14 3,.98E+14 -1.04E+14 1.92E+14
EU-152 121.78 20.50 4. 84E+00 4.84E+00 -2 .86E+00 2.35E+00
244,69 5.40 2.76E+01 3.24E+00 1.33E+01

344,27 19,13 7.68R+00 6.48E-01 3.67E+00

778.89 9.20 2.08E+01 -3.70E4+00 9.62E4+00

S64.01 10.40 2.21E+01 -1.5%E+01 1.02E+01

1085.78 7.22 3.54E+01 3.00E+00 1.62E+401

1112.02 8,60 2.80E+01 4,90E+00 1.28E+01

1407.85 14,94 1.99E+01 «3,87E+00 8.95E400

GD-153 87.43 31.30 3.97E+00 3.97E+00 1.53E+00 1.93E+00
103.18 22.20 5.32E+00 1.00E400 2.58E+00

EU-154 123.07 403 .50 2.51E+00 2.51E+00 6.13E-01 1.22E+00
723.30 19.70 1.0%E+01 4 . 40E+00 5.12E+00

873.19 11.5%0 2.05E+4+01 1.66E4+00 9.50R+00

286,32 10,30 1.96E+01 -2.90E+01 8.85E+00

1004.76 17.90 1.54E+01 -7.338-01 T.15E+00

1274.45 35.50 8.98E+00 5.%1E+00 4,.128+00

BU-155 86.50 30.90 3.13E+00 3.13E+C0 -1.36E+00 L.02F+00
105.30 20.70 4. 448+00 1.89E+00 2.15E+00

EU-156 811.77 10.40 1.56E+03 1.56E+03 -2.98E+02 T.27E+02
1153.47 7.20 3.03E+03 9.58E+02 1.39E+03

1230.71 8.90 2.27m+03 4,.98E4+02 1.03E+03

HO-166M 184.41 72.60 2.42E+00 2.42FE+00 5,.58E+00 1,18E+00Q
280.45 292.60 5.46E+00 3.10E4+00 2.04E+00

410,94 11.10 1.50E+C1 -2 .12E+00 7.18E+00

711.69 54,10 4,09E+00 1.22E+00 1.93E4+00

™-171 66,72 0.14 6.84FE+02 6.84F+02 -3.10E+03 3,33E+02
HF-172 81.75 4,52 2.16E+01 9.84FE+00 ~5.35E+00 1.05E+01
125.81 11.30 9.84E+00 2.55F+00 4 .77TE+00

Lu-172 181.53 20.60 1.16E+05 5.87E+04 4.25E+03 5.6Z2E+04
810.06 16.63 2. 40E+05 -6.,19E4+04 1.12E+05

812.12 15.25 3.07E+05 1.78E+05 1.43E+05

1083.¢66 62.50 5.87E+04 -3 .90E+04 2.02E+04

LU-173 100.72 5.24 2,00E+01 8.44E+00 3.85E+00 8, 72E+00
272.11 21.20 8.44E+00 1.28E+00 4.08E+00

HF-175 343,40 84.00 4.,46E+00 4. 46F+00 1.60E+00 2.14E+00
LU~176 88.34 13.30 T.07E4+00 1.53E4+00 -9, 69E+00 3.44FE+00
201,83 86.00 1.53E+00 -4,04E~01 7.39E-01

306.78 94,00 1.75E+00 ~3,57E-03 8.43E-01

TA-182 67.75 41,20 3.53E+00 3.53E+00 -3,21E+00 1.71E+00
1121.30 34.90 1.45E+01 9,63E+00 6.69E+00

1189.,05 16.23 Z2.60E+01 -2,29%E4+01 1.17E+01

1221.41 26.98 1.64E+01 -5.96E400 7.41E4+00

1231.02 11.44 4,.16E+01 9.13E+00 1.88E+01

IR~192 308.4¢6 25.08 1.34E4+01 g8.44R+00 -3.58E+00 6,45E+00
468,07 18 .10 g.44E+00 -2.,44E400 4.01E4+00

HG-203 279.19 77.30 8.05E+00 8,.05E+00 -1.83E+00 3.88E+00
BI-207 569.67 97.72 1.97E+00 1.97E+00 6.19E-01 9.36E-01
1063.62 74,90 3.8C0E+00 5.85E~01 1.76E400

TL-208 583.14 30.22 6.54E+00 6.54E+00 3.44E+00 3.10E+00
860.37 4,48 5.29E+01 7.45E~01 2.47E+01

2614.66 35.85 9.93E+0Q0 8.40E+00 4,.50E4+00
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Name (keV) (pCi/sample}  (pCi/sample) (pCi/sample)  (pCi/sample)
BI-210M 262.00 45,00 3.45E+00 3.45E+00 -7.05E-01 1.67E+00
300.00 23.00 7.78E+00 8.28E-01 3.77E+00
+ PB-210 46,50 4.25 6.02E+01 6.02E+01 4,92E+02 2.,98FE+01
PR-211 404 .84 2.90 4.77E+01 4 .77E+01 1.95E+00 2.26E+01
831.96 2.90 7.61E+01 7.85F+00 2.54E+01
BI~212 727.17 11.80 1.63E+01 1.63E+01 -9.61E-01 7.58E+00
1620.62 2.75 8.36E+01 -4, 26E+00 3.58E+01
PB-212 238.63 44,60 3.62E+00 3.62E+00 2.30E+00 1.76E+00
300.08 3.41 5.25F+01 6.26E+00 2.54E+01
+ BI-214 609.31 46,30 6, 97E+00 6.97E+00 6,09E+00 3.378+00
1120.29 15.10 1.91E+01 1.18E+01 8.80E+00
1764.49 15.80 2.02E+01 1.41E+01 8.98E+00
2204 .22 4.98 6.34E+01 9.72E+00 2.80E+01
PBR-214 2¢5.21 19.19% 9.26E+00 4,60E+00 5,04E+Q0 4.48E+00
351.92 37.19 4.60E+00 2.47E+00 2.22F+00
RN-219 401.80 6.50 2.148+01 2.14E+01 -8.12E-01 1.02E+C1
RA-223 323.87 3.88 3,.86E4+01 3.86E+01 8.10E+00 1.85E+01
RA-224 240.98 3.95 4.16E+01 4.16E+01 3.288+01 2,.02E+01
RA-225 40.00 31.00 4,00E+02 4.00E+02 -3.61E+02 1.95E+02
+ RA-226 186.21 3.28 7.71E+01 7.71E+01 4.738+01 3.79E+01
TH-227 50.10 8.40 1.69E+01 1.23E+01 -1.26E+02 8.29E+00
236.00 11.50 1.23E+01 -9,96E+00 5.93E+00
256.20 6.30 2.45E+01 5.16E+00 1.18FE+01
AC-228 338.32 11.40 1.35E+01 9.45E+00 3.94E+C0 6.46E+00
911.07 27.70 9.45E4+00 7.15E8+00 4,41E+00
969.11 16.60 1.52E+401 3.28E+Q0 7.02E+00
TH-230 45,44 16.80 1.40E+01 1.40E+01 1.10E+02 6.93E+00
62.85 4,60 2.60E+01 6.96E+01 1.278+01
67.67 0.37 2.22E+02 -2.01E+02 1.088+02
PA-231 283.67 1.60 1.02E+02 7.69E+01 3.23E+01 4.945+01
302.67 2.30 7.69E+01 4.09E+01 3,72E+01
TH-231 25.64 14.70 8.77E+01 1.458+01 -1.51E+02 4.30E+01
84.21 6.40 1.45E+01 2.71E+00 7T.03E+00
PA-233 311.98 38.60 4.85E+01 4,.85E+01 2.21E+01 2.34E+01
PA-234 131.20 20.40 5.19E+00 5.19E+00 1.76E+00 2.52E+00
733.9¢ 8.80 2.05E+01 -%.07E+00 $.51E+C0
946,00 12.00 1.926E+01 2.50E+00 9.06E+00
PA-234M 1001.03 0.92 3.04E+02 3.04E+02 1.34E+02 1.42E+02
TH-234 63.29 3.80 3.17E+01 3.17+01 1.05E+02 1.55E+01
U~235 143.76 10.50 1.14E+01 1.14E+01 9.81E+00 5.55E+00
163.35 4.70 2.57E+01 5.78E+00 1.25E+01
205.31 4.70 2.7T7E+C1 -1.25E+01 1.34E+01
NP-237 86.50 12.60 7.40E+00 7.40E+00 -3.22E+00 3.60E+00
NP-239 106.10 22.70 5.00E+12 5.00E+12 2.13E+12 2.42E+12
228.18 10.70 1.60E+13 -5.25FE+12 7T.72E+12
277.60 14,10 1.35E+13 -5.27E+12 6.53E+12
AM-241 59.54 35.90 2.46E+00 2.46E+00 -5,.88E+00 1.20E+00
AM-243 T74.67 66.00 1.47E+00 1.475+00 -1.64E-01 7.14E-01
CM-243 209.75 3.29 4,08E+01 1.08E+01 -8.83E+00 1,97E+01
228,14 10.60 1.27E+01 -4, 18E+00 6.15E+00
277.60 14.00 1.08E+01 -4, 18E+00 5.19E+00
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+ = Nuclide identified during the nuclide identification

* = Energy line found in the spectrum

MDA value not calculated

@ = Half-life too shortto be able to perform the decay correction

v
i

No Action Level resuits available for reporting purposes.

DATA REVIEW COMMENTS REPORT

Creation Date Comment

No Dafa Review Comments Entered.

User
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Sample Title: ENGWESAQQ?Z2

Elapsed Live time: 14400

Elapsed Real Time: 14402
Channel|---——~- | === | == e o= | === | === | === | === |
1: 0 0 0 0 0 0 0 0
9: 0 0 0 0 0 0 C 0
17: 0 0 119 177 286 710 540 367
25 134 151 118 108 102 93 88 103
33: 89 86 97 103 96 81 79 92
41: 96 96 115 101 102 277 1501 489
49: 94 121 g9 81 84 86 83 71
57: 88 93 81 96 69 84 159 365
65: 136 84 79 68 67 85 66 86
73 84 87 124 113 122 126 102 85
81: 82 86 79 92 102 95 84 87
89: 82 103 94 134 434 217 92 85
97: 87 71 89 81 64 75 67 72
105: 65 70 68 55 79 85 90 85
113: 93 86 75 74 62 79 82 68
121: 68 67 64 70 75 62 67 69
129: 64 77 76 16 74 54 66 64
137: 88 87 75 77 79 78 76 101
145: 80 70 55 70 62 61 52 65
153: 75 64 79 71 81 59 70 72
161: 70 58 69 a0 67 59 61 68
169: 78 65 67 73 68 56 57 €5
177: 65 55 62 54 71 71 86 74
185: 77 233 148 67 73 58 56 56
193: 52 65 67 56 12 75 83 53
201: 59 b4 71 47 52 78 57 52
209 60 54 78 47 65 54 56 62
217 59 51 52 63 49 53 55 59
225: 64 53 46 56 58 48 59 50
233 53 50 49 50 59 67 102 59
2471: 70 75 59 66 46 52 61 39
249: 43 58 56 49 48 52 59 57
257: 63 61 64 55 44 50 66 71
265: 56 62 47 41 57 52 41 57
273: 62 65 58 54 16 41 54 49
281: 60 64 54 54 45 66 43 56
289: 58 53 42 54 65 48 62 87
297 54 64 52 57 75 65 56 51
305: 54 60 39 48 52 56 54 52
313: 51 35 37 40 43 52 47 38
321: 32 36 36 37 43 40 38 33
329: 38 37 39 45 37 48 34 27
337: 41 39 49 36 23 33 38 24
345: 36 36 28 29 38 29 42 77
353: 43 30 34 43 41 24 32 29

36l: 20 20 30 12 24 30 29 32
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369: 25 25 32 26 32 23 28 28
Sample Title: ENGWESAQDDZ2
Channel|------ | ——————- | ===~~~ | ~—————= | ——————- | === - |~ I
377: 27 19 23 30 15 38 31 23
385: 27 18 16 24 20 23 22 31
3%3: 28 23 20 29 18 28 23 34
401: 20 23 15 18 27 22 30 17
409; 27 i6 25 23 26 26 22 23
417: 13 15 13 27 22 27 21 19
425: 18 17 26 23 11 36 19 21
433 23 25 19 24 19 13 21 18
4471 13 14 14 14 18 28 26 24
449; 22 15 17 19 20 20 le 13
457 16 15 17 20 18 17 29 16
465: 17 19 17 14 21 16 22 19
473 18 17 30 97 920 2214 554 56
487 28 25 20 15 24 7 13 7
489; 12 12 14 14 15 28 14 22
497 i8 19 17 12 12 17 17 16
505: 17 22 20 36 39 82 105 118
513 19) 29 11 12 18 14 15 13
521: 14 10 14 17 14 7 9 15
529; 2 8 19 13 11 16 10 8
537: 16 13 12 13 10 12 14 9
545: 12 13 13 11 10 8 11 13
553: 12 12 6 13 12 12 13 17
561 15 10 10 13 11 12 21 19
569: 12 19 18 13 10 13 17 13
577 12 9 16 7 15 18 23 26
585: 11 13 12 12 14 26 16 14
b93: 13 13 8 22 16 22 17 19
601: 16 23 24 16 13 22 23 183
609: 40 37 21 12 15 20 11 14
617: 12 15 13 14 iC 15 10 10
625: 8 9 & 24 10 10 16 14
633: 8 9 10 12 14 7 13 11
6471 : 15 12 10 11 14 9 12 8
649: 5 13 7 11 13 11 15 9
657: 14 1¢ 8 9 18 20 15 11
665: 6 15 7 g 7 20 11 10
573 10 10 6 7 2 14 12 13
681: 12 9 18 5 6 11 9 11
589: 11 5 9 11 15 16 21 13
697: 19 14 14 12 7 13 6 10
705: 15 i1 12 8 16 11 11 11
713: 16 10 15 13 10 8 7 12
721 6 15 14 6 13 12 10 9
729: 8 5 4 8 6 13 8 9
737 3 12 14 5 5 15 10 16
T45: 12 16 14 10 g 6 11 11
753 2 3 11 8 8 11 9 9
161: 13 18 6 12 8 7 15 9
769: 10 11 8 11 7 ) 9 6
777 4 8 9 10 5 9 8 7
785: 12 10 9 6 9 & 8 11
793: 10 8 7 5 10 6 14 12
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Analysis Reportfor  1508106-06
ENGWESAQ003

8/31/2015  10:16:15AM

Page 1 of 25

Yrh

GAMMA SPECTRUM ANALYSIS

Sample Identification
Sample Description
Sample Type

Sample Size
Facility

Sample Taken On
Acquisition Started

Procedure
Operator
Detector Name
Geometry

Live Time

Real Time

Dead Time

Peak Locate Threshold

Peak Locate Range {in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Energy Calibraticn Used Done On

Efficiency Calibration Used Done On
Efficiency Calibration Description

Sampte Number

: 1508106-06
: ENGWESAD03
. FILTER

. 7.8B40E-01 sample
: Countroom

: 5/28/2015 3:26:18PM
: 83172015 6:15:51AM

: GAF-14 pCi

: Administrator

. GE2

. GAF-14

. 14400.0 seconds
: 14402.6 seconds

D 0.02%

1 2.50

1 1-4096

: 8-4096

1 1.000 keV

: 117212014
: 10/25/2014

. 26626

PEAK-TO-TOTAL CALIBRATION REPORT

Peak-to-Total Efficiency Calibration Equation

G
Ul




8/31/2015 10:16:15AM Page 2 of 25
Analysis Report for  1508106-06
ENGWESAQ03
PEAK LOCATE REPORT
Peak L.ocate Performed on o 83172015 10:16:09AM
Peak Locate From Channel N
Peak Locate To Channel . 4008
Peak Search Sensitivity » 250
Peak No. Energy (keV) Centroid Channel Centroid Uncertainty Peak Significance
1 46,09 46.79 0.0000 0.00
2 T76.04 76.13 0.0000 0.00
3 338.02 337.96 0.0000 g.00
4 477.98 477.85 0.0000 0.00
5 583.03 582.85 0.0000 0.0C
6 608.98 608,79 0.C000 0.00
7 803.43 803.15 0.0000 0.00
8 810.46 810.18 0.0000 0.0¢C
9 860.86 860.56 0.0000 0.0¢
10 962.69 969,34 0.00C0 0.00
11 984.13 883.77 0.0000 0.00
12 1000.34 8999.98 0.0000 0.00C
13 1104.64 1104.23 0.0000 0.00C
14 1116.84 1110.44 0.C000 0.00
15 1218.51 1218.07 0.0000 0.00
16 1238.41 1237.96 0.0000 0.0C
17 1335.2¢6 1334.78 0.0000 0.00
18 1342.12 1341.64 0.0000 0.00
19 14¢7.18 1466.66 0.0000 0.00
20 1515.59 1515.05 0.0000 0.00
21 1538.33 1537.79 0.00C0 0.00
22 1784.36 1783.75 0.0000 .00
23 1836.21 1835.5¢8 ¢.0000 0.00
24 1882.15 1881.52 0.0000 0.00
25 2071.17 2070.50 0.0000 0.00
26 2102.84 2102.16 C.0000 0.00
27 2154.19 2153.51 ¢.0000 0.00
28 2227.38 2226.68 0.0000 0.00
29 2386.47 2385.75 0.0000 0.00
30 2393.08 2392.36 0.0000 0.00
31 2553.00 2552.27 0.0000 .00
32 3061.58 3060.82 0.0000 0.00
33 3109.45 3108.70 0.0000 0.00
34 3116.25 3115.50 0.0000 0.00
35 3267.58 3266.83 0.0000 0.00
36 3521.85 3521.13 0.0000 0.00
37 3610.37 3600.¢€5 G.0000 0.00
38 3709.45 3708.75 G.0000 0.00

? = Adjacent peak noted
Errors quoted at 2.000sigma




8/31/2015  10:16:15AM Page 3 of 25
Analysis Report for  1508106-06

ENGWESAD03
PEAK ANALYSIS REPORT
Peak Analysis Performed on : 8/31/2015 10:16:09AM
Peak Analysis From Channel 1
Peak Analysis To Channal : 4096

Peak Energy ROI RO/ Peak Net Peak Net Area  Continuum FWHM
No. {keV) sfart ~ end Centroid Area Uncertainty Counts (keV)
1 46.69 43 - 50 46.79 1.82E+03 173.15 3.76E+03 1.35
2 76.04 12 - 80 76.13 1.59E+02 100.44 1.46E+03 4.28
3 338.02 334~ 341 337.96 7.34E+01 57.93 5.07E+02 3.48
4 477.98 473 - 493 477.85 3.14E+03 146.57 6.67E+02 1.84
5 583,03 578 - 387 582.85 6.79E+01 43.34 2.,28FE+02 1.56
6 608.98 604 - 615 608.79 1.06E+02 58.41 3.79E+02 2.27
7 803.43 799~ 81z 803.15 2.40E+01 24.04 9.52E+01 2.05
8 810.4¢ 799 - 8l2 810.18 1.518+01 21.86 7.71E8+01 2.06
9 860.8¢ 857~ 864 860.56 3.10E+01 26.46 9.60E+01 1.58
10 969.69 966 - 973 9692.34 3.30E+01 22.72 6.40E+01 3.34
11 984.13 976 - 993 983.77 4 ,82E+01 43,32 1.548+02 10.82
12 1000. 34 995~ 1003 999.98 2.23E+01 25.94 8.85E+01 1.82
13 1104.64 1100- 1128 1104.23 1.75E+01 23.83 9.69%E+01 2.53
14 1110.84 1100- 1128 1110.44 2.03E+01 20.42 7.55E401 2.45
i5 1218.51 1215- 1223 1218.07 1.83E+01 21.34 5.93E+01 3.40
i6 1238.41 1231 - 1248 1237.96 4.80E401 31.37 7.20E401 4.69
17 1335.26 1325 - 1338 1334.78 2.178+01 17.¢61 2.80E+01 2.46
18 1342.12 1338 - 1345 1341.64 1.74E+01 15.69 3.33E+01 4,72
19 1467.18 1456 - 1475 1466.66 1.16E+01 16.85 3.33E+01 2.80
20 1515.59% 1513 - 1518 1515.05 9.12E+00C 10.63 1.58E+01 1.08
21 1538.33 1534 - 1541 1537.79% 1.42E+01 13.27 1.95E+01 1.42
22 1784.36 1778 - 1788 1783.75 2.04E+01 16,095 2.73E+01 3.96
23 1836.21 1832 - 1839 1835.58 1.48E+01 10.20 6.44E+00 2.60
24 1882.15 1877 - 1887 1881.52 1.15E+01 11.34 1.10E+01 2.23
25 2071.17 2068 - 2073 2070.50C 5.00E+0C 8.1z 6.00E+00 3.71
26 2102.84 2098 - 2105 2102.16 1.70E+01 9.59 4.,05E+00 2.46
27 2154.19 2150 - 2158 2153.51 1.00E+01 12.37 1.60E+01 1.68
28 2227.38 2224 - 2230 2226.68 8.50E+00 8.51 7.00E+00 1.82
29 2386.47 2381 - 2389 2385.75 8.00E+00 5.66 C.00E+00 1.98
30 2393.08 2389 - 2395 2352.36 5.36E+00 6.34 3.29E+00 3.30
31 2553.00 2548 - 2555 2552.27 &.19E+00 6,93 3.63E+00 2.51
32 3061.58 3054 - 3065 3060.82 7.86E+00 8.9%4 6.27E+00 7.61
33 3109.45 3106- 3111 3108.70C 5.71E+00 6.08 2.57E+00 1.87
34 3116.25 3112 - 3118 3115.50 8. 00E+00 5.66 0.00E+0C 3.88
35 3267.58 3263 - 32609 3266.83 6.00E+00 4.90 0.00E+00 1.98&
36 3521.85 3517 - 3524 3521.13 8.00E+00 5.66 0.00E+0C 2.22
37 3610.37 3606 - 3812 36092.65 5.36E+00 6.34 3.29E+00 2.69
38 3709.45 3705 - 3712 3708.75 8.00E+00 5.66 0.00E+00 1.47
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ENGWESAQ03

M = First peak in a multiplet region
m = Other peak in a multiplet regicn
F = Fitted singlet

Errors guoted at 2.000sigma

PEAK ANALYSIS REPORT
Peak Analysis Performed on : 8/31/2015 10:16:00AM
Peak Analysis From Channel o
Peak Analysis To Channel . 4056
Peak Energy ROI ROI Net Peak Net Area Continuum Critical
No. {keV) start end Area Uncertainty Counts Level
1 46.69 43 - 50 1.82E+03 173.15 3.76E+03 1.24g+02
2 76,04 72 - 80 1.59E+02 100.44 1.46E+03 7.99E+01
3 338.02 334 - 341 7.34E+01 57.83 5.07E+02 4.55E+01
4 477.98 473 = 493 3.14E+023 146.57 6.67TE+02 2.18E+01
3 583.03 578 - 587 6.79E+01 43,34 2.28E+02 3.29E+01
) 608.98 604 - 615 1.06E+02 58.41 3.79E4+02 4.49E+01
M 7 803.43 799 - 812 2.40E+01 24.04 9.52E+01 1.60E+01
m 8 810.4¢6 798 - 812 1.51E+01 21.86 7.71E+01 1.44E4+01
9 860.8¢6 857 — 864 3.10E+01 26.46 9.60E+01 1.97E+01
10 969.¢9 966 - 973 3.30E+01 22.72 6.40E+01 1.61E+01
11 984.13 976 - 893 4.82E+01 43.32 1.54E+02 3.37E+01
12 1000.34 985 - 1003 2,.23E+01 25.94 8.95E+01 1.99E+01
M 13 11C4.¢4 1100 - 1128 1.75E+01 23.83 9.69E+01 1.62E+01
m 14 1110.84 1100- 1128 2.03E+01 20.42 7.55E+01 1.43E+01
15 1218.51 1215 - 1223 1.83E+01 21,34 5.93E+01 1.61E+01
i6 1238.41 1231 - 1248 4,80E+01 31.37 7.20E+01 3.26E+01
m 17 1335.26 1329~ 1338 2,17E+01 17.61 2.80E+01 8.69E+00
18 1342.12 1339- 1345 1.74E+01 15.69% 3.33E401 1.09E+01
m 19 1467.18 1456 - 1475 1.16E+01 16.8% 3.33E+01 9.492E+00
20 1515.59 1513~ 1518 9,12E+00 10.63 1.58E+01 7.19E+00
21 1538.33 1534 - 1541 1.42E+01 13.27 1.95E+01 2.97E+00
22 1784.36 1778~ 1788 2.04E+01 16.95 2.73F+01 1.18E+01
23 1836.21 1832 - 1839 1.485+01 10.20 6.44E+00 5.51E+00
24 1882.15 1877 - 1887 1.158+01 11.34 1.10E+01 7.47E4+00 E
25 2071.17 2068 - 2073 9.00E+00 8.12 6.00E+00 4,.50E+00
26 2102.84 2088 - 2105 1.70E+01 9.58 4.050E+00 4.04E4+00
27 2154.1% 2150- 2158 1.00E+01 12.37 1.60E+01 8.74E+00
28 2227.38 2224~ 2230 8.50E+00 8.51 7.00E+00C 5.10E+400
29 2386.47 2381 - 2389 8.00E+00 5.66 0.00E+0C 0.00E+00
30 2393.08 2389 - 2385 5.36E+00 6.34 3.28E+0C 3.57E+Q0
31 2553,00 2548 - 2555 6. 19E+00 6.93 3.63E+00 3.96E+00
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Analysis Report for ~ 15081086-06
ENGWESAQ003

Peak Energy RO! RO/ Net Peak Net Area Continuum Critical
No. {keV) start end Area Uncertainty Counts Level
32 3061.58 3054 - 3065 7.80E+00 8.94 6,27E+00 5.73E+00
33 3109.45 31c6~ 3111 5.71E+00 6.08 2.57E+00 3.09E+00
34 3116.25 3112 - 3118 8.00E+00 5.66 0.00E+00 0.00E+00
35 3267.58 3263 - 3269 6.00E+00 4.90 0.00E+00 0.00E+00
36 3521.85 3517 - 3524 8.00E+00 5.66 0.00E+00 0.00E+0QD
37 3610C.37 3606 - 3612 5.36E+00 6.34 3.29E+00 3.57E+00
38 3709.45 3705~ 3712 g8.00E+00 5.66 0.00E+00 0.00E+CO

M = First peak in a multiplet region

m = Other peak in a multiplet region

F = Fitted singlet

Errors quoted at 2.000sigma

Peak Analysis Performed on

: 8/31/2015 10:16:09AM

Peak Analysis From Channel
Peak Analysis To Channel

Tentative NID Library

1
. 4096

: WOR-GAMMA\ApexRoot\CountroomiLibrary\TMA2.NLB

Peak Match Tolerance : 1.000 keV
Peak Energy RO ROJ Peak Net Peak Net Area Continuum Tentative
No. (keV) start end Centroid Area  Uncertainty Counts Nuclide
1 46.69 43 — 50 46,79 1.82E+C3 173.15 3.76E+03 PB-210
2 76.04 72 - 80 76.13 1.5%E+02 100.44 1.46E+03 .....
3 338.02 334 - 341 337.86 7.34E+01 57.93 5.07E+02 AC-228
4 477.98 473 — 493 477.85 3,14E+03 146.57 t.67E+02 BE-7
5 583,03 578 - 587 582.85 6.7%9E+01 43,34 2.28E+02 TL-208
6 608.98 604 - 615 608.79 1.06E+02 58.41 3.7%E+02 BI-214
M 7 803.43 799 - 812 803.15 2.408+01 24,04 G.52E4+01 .....
m 8 810.46 789 - 812 810.18 1.51E+01 21.86 7.71E+01 <¢€0O-58
1U-172
9 860.86 857 - 864 860.5¢6 3.10E+01 26.46 9.60E+01 TL-208
10 969.69 966 — 973 969.34 3.30E+01 22.72 6.40E+01 AC-228
11 984.13 976 - 993 983,77 4,82E+01 43,32 1.54E+02 VvV-48
12 1000.34 985 - 1003 889,98 2.23E+01 25.94 8.95E+01 PA-234M
M 13 1104.64 1100- 1128 1104.23 1.75E+01 23.83 9.69E4+01 . ....
m 14 1110.84 1100 - 1128 1110.44 2.03E+01 20.42 7.55E+01 ... ..
15 1218.51 1215- 1223 1218.07 1.83E+01 21.34 5.93E+01 .....
16 1238.41 1231 - 1248 1237.9%6 4,80E+01 31.37 7.20E+01 CO0O-56
m 17 1335.26 1329- 1338 1334.78 2.17E+01 17.61 2.80E+01 .....
18 1342.12 1339- 1345 1341.¢4 1.,74E+01 15.69 3.33E+01 .....
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ENGWESAQD3
Peak Energy ROI RO! Peak Net Peak Net Area Continuum Tentative
No. (keV) start end Centroid Area Uncertainty Counts Nuclide
m 19 1467.18 1456~ 1475 1466.66 1.16E+01 16.85 3.33E4+01 .....
20 1515.59 1513- 1518 1515.05 9,12E+00 10.63 1.58E+01 .....
21 1538.33 1534 - 1541 1537.7¢9 1.42E+01 13.27 1.95E+01 .....
22 1784.3¢6 1778~ 1788 1783.75 2.04E+01 16.95 2,.73B+01 ... ..
23 1836.21 1832~ 183% 1835.58 1.48E+01 10.20 6.44E+00 Y-88
24 1882.15 i877- 1887 1881.52 1.15E+01 11.34 1.10E+01 .....
25 2071.17 2068~ 2073 2070.50 9.00E+00 8.12 6.00E+00 . ....
26 2102.84 2098~ 2105 2102.16 1.70E+01 9.59 4.05E+00 . ....
27 2154,19 2150 - 2158 2153.51 1.00E+01 12.37 1.60E+01 ,....
28 2227.38 2224~ 2230 2226.68 8.50E+00 8.51 7.00E4+00 .....
28 2386.47 2381 - 2388 2385.75 8.00E+CO 5.66 0.00E+00 .....
30 2393.08 2389 - 2395 2392.360 5.36E+(G0 6.34 3.29B+00 .....
31 2553.00 2548 - 2555 2552.27 6.19E+00 6.93 3.63E+00 _....
32 3061.58 305b4 - 3065 3060.82 7.86E4+00 8.94 6.27E+00 .....
33 3109.45 3106 - 3111 3108.70 5.71E+00 .08 2.57E+00 .....
34 3116.25 3112 - 3118 3115.50 8.00E+0Q0 5.66 0.00E+C0 .....
35 3267.58 3263 - 3269 3266.83 6.00E+00 4,90 0.00E+00 ., ....
36 3521.85 3517~ 3524 3521.13 8.00E+00 5.66 0.00E+C0 .....
37 3610.37 3606~ 3612 3609.65 5.36E+C00 6.34 3.29E+00 .....
38 3709.45 3705 - 371z 3708.75 8.00E+C0 5.66 0.00E+00 .....
M = First peak in a multiplet region
m = Other peak in a mulfiplet region
F = Fitted singlet
Errors quoted at 2,000sigma
PEAK EFFICIENCY REPORT
Peak Analysis Performed on 0 8312015 10:16:09AM
Peak Energy Net Peak Net Area Peak Efficiency
No. (keV) Area Uncertainty Efficiency Uncertainty
1 46.69 1.82E+03 173.15 2.19E-01 1.87E-02
2 76.04 1.59E+02 100.44 2.55E-01 2.40E-02
3 338.02 7.34FE+01 57.93 9.71E-02 1.11E-C2
4 477.98 3.14E8+03 146.57 7.03E-02 7.47E-03
5 583.03 6.79E+01 43.34 5.75E-02 7.11E-03
6 608,98 1.06E+02 58.41 5.49E-02 7.02E-03
M 7 803.43 2.40E+01 24,04 4,06E-02 %.12E-03
m 8 81C.46 1.51E+01 21.86 4.02E-02 G,23E-03
9 860.8¢ 3.10E+01 26.46 3.75E-02 1.00E-0C2
10 9692.69 3.30E+C1 22.72 3.28E-02 8.82E~03

';Lcﬁl

i
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Analysis Report for ~ 1508108-08
ENGWESAQQ03
Peak Energy Net Peak Net Area Peak Efficiency
No. {keV) Area Uncertainty Efficiency Uncertainty
1l 984.13 4.82E+01 43.32 3.22E-02 8.46E-03
12 1000.34 2,23E+01 25.54 3.17E-02 8.08E~-03
M 13 1104 .64 1.75E+01 23.83 2.83E-02 5.41E-03
m 14 1110.84 2.03E+01 20.4z2 2.81E-02 5.26E-03
15 1218.51 1.83E+01 21.34 2_54E-02 3.95E-03
16 1238.41 4,80E+01 31.37 2.49E-02 4,07E-03
m 17 1335.2¢6 2,17E4+01 17.61 2.30E-02 4,62E-03
18 1342.12 1.748+01 15.69 2.29E-02 4,58E-03
m 18 14¢7.18 1.1eE+Q1L 1¢.85 2.09E-02 3.83E-03
20 1515.59 8,12E+00 10.63 2.02E-02 3.54E-03
21 1538.33 1.42E+01 13.27 1.99E-02 3.40E-03
22 1784.3¢6 2.04E+01 16.95 1.75E-02 1.93E-03
23 i836.21 1.488+01 10.20 1.718-02 1.62E-03
24 1882.15 1.15E+01 11.34 1.68E-02 1.62E-03
25 2071.17 9.00E+00 8.12 1.58E-02 1.62E-03
26 2102.84 1.70E+01 9.58% 1.57E-02 1.62E-03
27 2154.19 1.00E+01 12.37 1.55E~02 1.62E-03
28 2227,38 8.50E+00 8.51 1.52E-02 1.62E-03
29 2386.47 8.00E+00 5.66 1.49E-02 1.62E-03
30 2393.08 5.36E+00 6.34 1,498-02 1.62E-03
31 2553.00 6.19E+0C 6.93 1.47E-G2 1.62E-03
32 3061.58 7.86E+00 8.%24 1.53E-02 1.62E~03
33 3109.45 5.71E+00 6.08 1.54E-02 1.62E-03
34 3116.25 8.00E+00 5.66 1.54E-02 1.62E-03
35 3267.58 6.00E+00 4,90 1.59E-02 1.62B-03
36 3521.85 B.00E+00 5.66 1.71E-02 1.62E-03
37 3610.37 5.36E+00 6.34 1.75E-02 1.62E-03
38 3709.45 8.0CE+00 5.66 1.82E-02 1.62E-03

M = First peak in a multiplet region
m = Other peak in a multipiet region

F = Fitted singlet
Errors quoted at

2.000 sigma

BACKGROUND SUBTRACT REPORT

Peak Analysis Performed on

Env. Background File

: 8/31/2015 10:16:09AM

: WOR-GAMMA 1\ApexRoot Countroom\Data\0000025867.CNF

Peak Energy Original Orig. Area Ambient Backgr.  Subtracted Subtracted
No. (keV) Area Uncertainty Background Uncert. Area Uncert.

1 46.69 1.82E+03 173.15 2.91E+02 3.52E+01 1.53E+03 1.77E+02

2 76.04 1.59E+02 100.44 1.59E+02 1,00E+02
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ENGWESAO03
Peak Energy Qriginal Orig. Area Ambient Backgr. Subtracted Subtracted
No. {keV) Area Uncertainty  Background Uncert. Area Uncert.
3 338.02 7.34E+01 57.93 7.34E+01 5.79E+01
4 477.98 3.14E+03 146.57 3.14E+03 1.47E+02
5 583.03 6.79E+01 43,34 2.50E+01 1.588+01  4.30E+01 4,61E+01
6 608,98 1.06E+C2 58.41 5.51E+01 1.54E+01  5.05E+01 6.04E+01
M 7 803.43 2.40E+01 24.04 2.40E+01 2.40E+01
m 8 810.46 1.51E+01 21.86 1.51E+01 2.19E+01
9 860.86 3.10E+01 26.46 3.10E+01 2.65E+01
10 969.69 3.30E+C1 22.72 3.30E+01 2.27E+01
11 984.13 4.82E+01 43,32 4.82E+01 4.33E+01
12 1000.34 2.23E+01 25.94 2.23E+01 2.59E+01
M 13 1104.64 1.75E+01 23.83 1.75E+01 2.38E4+01
m 14 1110.84 2.03E+01 20.42 2.03E+01 2.04E+01
15 1218.:1 1.83E+01 21,34 1.83E+01 2.13E+01
16 1238.41 4.80E+01 31.37 7.086E+00 9.65E+00  4.09E+01 3.28E4+01
m 17 1335.2%6 2.17E+01 17.61 2.17k+01 1.76E+01
18 1342.12 1.74E+01 15.69 1.74E+01 1.57E+01
m 19 1467.18 1.16E+01 16.85 1.16E+01 1.69E+01
20 1515.59 95.12E+0Q0 10.63 9.12E+00 1.06E+01
21 1538.33 1.42E+01 13.27 1.42E+01 1.33E+01
22 1784.36 2.04E+01 16.95 2. 04E+01 1.6%E+01
23 1836.21 1.48E+01 10.20 1.48E+01 1.02E+01
24 1882.15 1.15E+01 11.34 1.15E+01 1.13E+01
25 2071.17 9.00E+00 8.12 9.00E+00 8.12E+00
26 2102.84 -1.70E+01 9.59 1.70E+01 9.58E+00
27 2154.19 1.008+01 12.37 1.00E+01 1.24E+01
28 2227.38 8.50E+00 8.51 8.50E+00 8.51E+00
29 2386.47 8.00E+00 5.66 8.00E+00 5.66E+00
30 2393.08 5.36E+00 6.34 5.36E+00 6.34E+00
31 2553.00 6.198+00 6,93 6.19E+00 6.93E+00
32 3061.58 7.86E+CD 8.94 7.86E+00 8.94E+00
33 3109.45 5.71E+C0 6.08 5.71E+00 6.08E+00
34 3116.25 8.00E+00 5.66 8.00E+00 5.66E+00
35 3267.58 6.00E+00 4.90 6.00E+00 4., 90E+00
36 3521.85 8.00E+00 5,66 8.00E+00 5.66E+00
37 3610.37 5.36E+00 65.34 5.36E+00 6.34E+00
38 3709.45 8.00E+00 5.66 8.00E+00 5,66E+00

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000sigma
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ENGWESAQ03

AREA CORRECTION REPORT
REFERENCE PEAK/BKG. SUBTRACT

Peak Analysis Performed on 1 8/31/2015 10:16:09AM
Ref. Peak Energy : 0.00 Reference Date
Peak Ratio : 0.00 Uncertainty : 0.00
Background File : WOR-GAMMA\ApexRoot\Countreom\Datat0000025967.CNF
Corrected Area is: Original * Peak Ratio - Background
Peak  Energy Original Orig. Area Ambient Backgr. Corrected Corrected
No. (keV) Area Uncertainty Background Uncert. Area Uncert.
1 46.69 1.82E+03 173.15 2.91E+02 3.52E+01 1.53E+03 1.77E+02
2 76.04 1.59E+02 100.44 1.59E+02 1.00E+02
3 338.02 7.34E+01 57.93 7.34E+01 5.79E+01
4 477,88 3.14E+03 146,57 3.14E+03 1.47E+02
5 583.03 6.79E+01 43.34 2.50E+0Q1 1.58E+01 4,30E+01 4,G1E+01
6 608,98 1.06E+02 58.41 5.51E+01 1.24E+01 5.05E+01 ¢6.04E+01
M 7 803.43 2.40E+01 24.04 2.40E+01 2.40E+01
m 8 810.406 1.51E+01 21.8%6 1.51E+01 2.198+01
9 860.86 3.10E+01 26.4¢ 3.10E+01 2.65E+01
10 969.69 3.30E+01 22.72 3.3CE+01 2.27E+01
11 984.13 4.82E+01 43.32 4, 828+0] 4. 33E+01
12 1000.34 2.23E+01 25.94 2.23E+01 2.59E+01
M 13 1104.564 1.75E+01 23.83 1.75E+01 2.38E+01
il 14 1110.84 2.03E+01 20.42 2.03E+01 2.04E+01
15 1218.51 1.83E+01 21.34 1.83E+01 2.13E+01
16 1238.41 4.80E+01 31.37 7.06E+00 9.65E+00 4,.08E+01 3.28E+01
m 17 1335.2¢6 2.17E+01 17.061 2. 17E+01 1.76E+01L
18 1342.12 1.74E+01 15.69 1.74E+01 1.57E+01
m 19 1467.18 1.16E+01 16.85 1.16E+01 1.69E+01
20 1515.59 9.128+00 10.63 9.12E+00 1.06E+01
21 1538.33 1.42F+01 13.27 1.42E+01 1.33E+01
22 1784.36 2.04E+01 16.95 2.04E+01 1.698+01
23 1836.21 1.48E+(01 10.20 1.48E+01 1.02+01
24 1882.15 1.15E+01 11.34 1.153E+01 1.13E+01
25 2071.17 9.00E+00 8§.12 9.00E+00 8.12E+00
26 2102.84 1.70E+01 .59 1.70E+01 S.59E+0C
27 2154.19 1.00E+01 12,37 1.00E+01 1.24E+01
28 2227.38 8.50E+00 8.51 8.50E+00 8.51E+00
29 2386.47 8.00E+0Q0 5.66 8.00E+00 5.66E+00
30 2393.08 5.36E+00 6.34 5.36E+400 6.34E+00
31 2553.00 6.19E+0C0 65.93 6.19E+00 ¢, 93E+00
32 3061.58 7.86E+00 8.94 7.86E+00 8.9%4E+00
33 3109.45 5.71E+00 6.08 5.71E+00 ©.08E+CO
34 3116.25 8.00E+00 5.66 8.00E+Q0 5.66E+00
3% 3267.58 6.00E+00 4,90 6.00E+00 4.90E+C0
36 3521.85 8.00E+00 5.66 8.00E+00 5.66E+00
37 3610.37 5,36E+00C 6.34 5.36E+00 6.34E+00
38 3705.45 8.0CE+QC 5.66 8.00E+Q0Q 5.66E+C0
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Analysis Report for  1508106-06
ENGWESA003

M = First peak in a muliiplet regicn
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000sigma

NUCLIDE IDENTIFICATION REPORT

Nuclide Library Used T WOR-GAMMA1\ApexRoot\CountroomiLibrary\TMAZ2.NLB

IDENTIFIED NUCLIDES

Nuclide Name Id Confidence  Energy (keV) Yield(%) Activity Activity
(pCi/sample) Uncertainty
BE-7 0.2%60 477,59 % 1C.42 3.50E+03 4.06E+02
CO-58 0.9278 810.76 * 899.40 2.29E+00 3.35E+00
TL-208 0.439 583.14 ~* 30.22 5,92E+00 6.40E+00
860.37 =+ 4,48 4.41E+01 3.895E+01

_ 2614.66 35.85
PB-210 0.994 46.50 ~* 4.25 3.97E+02 5.70E+01
BI-214 0.469 609,31 * 46.30 4 . 75E+00 5.72E+00C

1120.29 15.10

1764.49 15.80

2204 .22 4.98
PA-234M 0.927 1001.03 * 0,92 1.83E+02 2.18E+02

* = Energy line found In the spectrum,

- = Manually added nuclide.

? = Manualiy edited nuclide.

Energy Tolerance : 1.000 keV

Nuglide confidence index threshold = 0.30
Errors quoted at 2.000sigma

UNIDENTIFIED PEAKS

Peak lLocate Performed on » 831720145 10:16:09AM
Peak Locate From Channel 1
Peak Locate To Channel © 4096
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ENGWESA003
, Peak CPS (%) Peak Tolerance
P iz
Peak No.  Energy (keV) cak Size (CPS) " Uncertainty  Type Nuclide
2 76,04 1.1048515-02 31.57
3 338.02 5.09726E-03 39.46 Tol. AC-228
M 7 803,43 1.66507F~03 50.13
10 8969.69 2.29167E~03 34,42 Tol. AC-228
11 884,13 3.34528E-03 44 .97
M 13 1104 .04 1.21185F-03 68.29
m 14 1110.84 1.40920E-03 50.32
15 1218.51 1.27315E-03 58.19 Sum
1¢ 1238.41 2.84301E-03 40.08
m 17 1335.26 1.50836E-03 40,55
18 1342.12 1.20609FE~03 45,18
m 19 1467.18 8.04877E-04 72.70
20 1515.59 6.33170E~04 58.29
21 1538.33 9.88137E-04 46.62
22 1784.36 1.41442E~03 41,61
23 1836.21 1.02623E-03 34,50 Tol. Y-88
24 1882.15 7.98611FE-04 49,29
25 2071.17 6.25000E-04 45,13
20 2102 .84 1.17873E-03 28.25
27 2154.1% 6.94444FE-04 61.85
28 2227.38 5.90278E-04 50.09
29 2386,47 5.55556E-04 35,36
30 2393.08 3.72024E-04 56.21
31 2552.00 4.28687E-04 55.99
32 3061.58 5.46086R-04 56.87
33 3108.45 3.96825E-04 53.22
34 3116.25% 5.55556E-04 35.36
35 3267.58 4.16667E-04 40.82
36 3521.85 5.55556E-04 35.36
37 3610.37 3.72024E-04 59.21
38 3708.45 5.555560FE-04 35.36

M = First peak in a multiplet region
m = Cther peak in a multipiet region
F = Fitted singlet

Errors quoted at 2.000sigma

NUCLIDE IDENTIFICATION REPORT

Nuclide Library Used : WOR-GAMMAT\ApexRootiCountroomiLibrarATMAZ . NLB

IDENTIFIED NUCLIDES
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ENGWESAD03

Nuclide id Energy Yield(%) Activity Activity
Name Confidence (keV) (pCi/sample) Uncertainty
BE-7 0.9%6 477.58 * 10.42 3.50E+03 4.06FE+02
CcO-58 0.97 810.%7¢ * 9%.40 2.29E+00 3.35E+00
TL-208 0.43 583.14 ~* 30.22 5.92E+00 6.40E+00
8e0.37 * 4.48 4 ,41E+01 3.95E+01

2614.606 35,85
PR~-210 0.29 46.50 =« 4,25 3.87E+02 5.70E+01
BI-214 ' 0.4¢ 609.31 * 46,30 4.,75E+00 5.72E+00

1120.29 15.10

1764.49 15.80

2204.22 4.98
PA-234M 0.92 1001.03 ~ 0.92 1.83E+02 2.18E+02

* = Energy line found in the spectrum.

- = Manually added nuclide.
? = Manually edited nuclide.

@ = Energy line not used for Weighted Mean Activity

Energy Toterance :  1.000 keV
Nuclide confidence index threshold = 0
Errors guoted at 2.000sigma

30

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wtmean Comments
Name id Activity Activity
Confidence (pCi/sample) Uncertainty
BE-7 0.9%60 3.50E+03 4,06E+02
CC-58 0.978 2.29F+00 3.35E+00
TL-208 0.439 6,90E+00 £.32E+00
PE-210 0.994 3,.97E+02 5.70F+01
BI-214 0.469 4,75E+00 5.72E+060
PA-234M 0.927 1.83E+02 2.18E+02

?
X
@

Errors quoted at 2.000sigma

oo

nuclide is part of an undetermined sclution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

g5
15

A
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ENGWESADC3
UNIDENTIFIED PEAKS
Peak Locate Perfermed on . 8/31/2015 10:16:09AM
Peak Locate From Channel o1
Peak Locate To Channel : 4096
Peak CPS (%) Peak Tolerance
Peak No. Energy (keV) Peak Size (CPS)  yncertainty Type Nuclide
2 76.04 1.10485E-02 31.57
3 338.0z2 5.09726E-03 392.46 Tol. AC-228
M 7 803.43 1.66507E-03 50.13
10 969.69 2.29167E-03 34.42 Tol. AC~228
11 684.13 3.34528E-03 44.97
M 13 1104, 64 1.21185E-03 68.29
m 14 1110.84 1.40920E~03 50.32
15 1218.51 1.27315E-03 58.19 Sum
16 1238.41 2.843C1E-03 40.08
m 17 1335.26 1.50836E-03 40.55
18 1342.12 1.20609E-03 45.18
m 19 1467.18 8.04877E~04 72.70
20 1515.59 6.33170E-04 58.209
21 1538.33 9.88137E-04 46.62
22 1784.36 1.41442E~03 41.061
23 1836.21 1.02623E-03 34.50 Tol. Y-88
24 1882.15 7.98611E-04 ) 49,29
25 2071.17 6.25000E-04 45.13
26 2102,84 1.17873E-03 28.25
27 2154.1% 6.94444F-04 61.85
28 2227.38 5.,90278E-04 50.09
29 2386.47 5.555b6E-04 35.3¢6
30 2393.08 3.72024E-04 59.21
31 2553.00 4.29687E~-04 55.99
32 3061.58 5.46086E-04 56.87
33 3109.45 3.96825E~04 53.22
34 3116.25 5.55556E-04 35.36
35 3267.58 4.16667E-04 40 .82
36 3521.85% 5.55h556E-04 35.3¢
37 3610.37 3.72024E-04 59.21
38 3708.45 5.55056E-04 35.3¢6




8/31/2015 10:16:15AM Page 14 0f 25
Analysis Report for  1508108-06
ENGWESAD03

M = First peak in a multipfet region
m = Other peak in a multiplet region
F = Fitted singlet

Errcrs quoted at 2.000sigma

NUCLIDE MDA REPORT
Nuclide Library Used 1 M\OR-GAMMA1 \ApexReet\CountroomiLibrary\ TMAZ . NLB

Nuciide Energy Yield({%) Activity Nuclide MDA Line MDA
Name (keV) {pCi/sample) ({pCi/sample) (pCi/sample)
+ BE-7 477.59 * 10.42 3.50E+03 1.77E+02 1.7784+02
+ NA-22 1274 .54 99,94 3.72E-01 2 .90F+00 2.90E+00
+ R NA-24 1368.53 99.99 1.00E+256 1.00E+26 1.00E+26
@ 2754.0% 99.8¢6 1.00E+26 1.00E+26
+ AL-26 1808.65 89.76 -3.82E-01 3.26E+00 3.26E+00
+ K-40 1460.81 10.67 5.71E+01 4.55E+01 4.55E+01
+ @ AR-41 1293.64 99.16 1.00E+26 1.00FE+2¢ 1.00E+26
+ TI-44 67.88 94.40 -5.20R-01 7.418-01 7.41E-01
78.34 96.00 7.32E-01 8.54E-01
+ SC-46 889.25 99.98 -Z.71E+00 4.81E+00 4.81E+00
1120.51 9G.98 2.14E+00 7.67E+00
+ V-48 983.52 9%.98 -2.31E+01 1.57E+02 1.57E+02
1312.10 97.50 2.98E+01 1.98E+02
+ CR-51 320.08 9.83 -4.14E+01 1.83E+02 1.83E+02
+ MN-54 834.83 99.97 ~B.64E~01 3.19E+00 3.19E+00
+ Co~56 846.75 9%.96 -3.93E-01 6.64E+00 6.64E+00
1037.75 14.03 8.95E+00 4.81E+01
1238.25 ©7.00 -6.4ZE-01 1.04E+01
1771.40 15.51 -3.13E+01 4.85E+01
2598.438 16.90 B.57E+00 2.86E+01
+ Co-57 122.06 85.51 1.47E-01 1.56E+00 1.56E+00
136.48 10,60 =-=1.3%E+01 1.37E4+01
+ C0o-58 810.76 * 99.40 2.29E+00 1.05E+01 1.05E+01
+ FE-59 1099.22 56.50 4.02E+00 Z.18E+01 2,18E+01
1291.5¢6 43.20 1.14E+01 2.98E+01
+ Co-860 1173.22 100,00 7.27E-01 3.30E+00 3.30E+00
1332.49 100.00 3.35E+00 3.90E+00
+ ZN-65 1115.52 50.75 =~9.8Z2E+00 7.32E400 7.32E4+00
+ GRA-67 93,31 35.70 2.92E+09 1.85E+09 1.85E+09
208.95 2.24 2.86E+09 3.57E+10
300.22 16.00 -2.35E+09 6.43E+09

+ SE-75 121.11 16.70 =2 1

.07E+0Q0 3.428+00 .09E+01
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ENGWESAQC3
Nuciide Energy Yield{%) Activity Nuclide MDA Line MDA
Name (keV) {pCi/sample} (pCi/sample) (pCi/sample)
SE-T75 136.00 59.20 2.53E+00 3.42E+00 3,42E+00
264.65 59.80 &.10E-01 4.79E+00
279.53 25.20 2.47E+00 1.21E+01
400.65 11.40 ~4.89E+00 2,45E+01
+ RB-82 776,52 13.00 -1.04E+01 2.28E+02 Z2.2BE+02
+ RB-83 520.41 46,00 3.65E+00 7.95E+00 7.95E+00
529.64 30.30 2.67E~01 1.19E+01
552.65 16.40 -8_.30FE-01 2.32E+01
+ KR-85 513.99 0.43 -5.62E+01 6.05E+02 6.05E+02
+ SR-85 513.9% 99.27 -6.65E-01 7.16E+00 7.16E+00
+ Y-88 898.02 93.40 -2.5%E+00 4.01E+00 4. 01E+GDO
1836.01 99.38 3.91E+00 5.99E+00
+ NE~93M 16.57 9.43 ~1.22E+03 1.01E+03 1.01E+03
+ NB-94 702.63 100.00 6.60FE-01 2.62E+00 2.63E+00
871.10 100.00 4.39E-01 2.62E+00
+ NB-95 765.7% 9%.81 5.83E+00 1.73E+01 1.73E+01
+ NBE-95M 235.69 25,00 -6.38E+08 4.98E+08 4,98E+08
+ ZR~95 724,18 43.70 -=-3.36E+00 1.13E+01 1.47E+01
756.72 55.30 ~-6.30E+00 1.13E+0%
+ MO-99 181.06 6.20 1.22E+10 4.07E+11 5.24E+11
739.58 12.80 -1.04E+11 4.07E+11
778.00 4.50 -3.10E+11 1.10E+12
+ RU-103 497.08 £9.00 6.83E-01 9.51E+00 9.51E+00
+ RU-106 621.84 9.80 2.17E+00 2.81lE+01 2.81E+01
+ AG-108M 433,93 89.90 3.56E-01 1.96E+00 1.96E+00
614,37 90.40 1.77E~01 2.52E+00
T22.95 90.50 8.28E-01 2.72E+00
+ CD-109 88.03 3.72 2.67E+00 3.08E+01 3.09E+01
+ AG-110M  657.75 93.14 2.03E-01 3.13E+C0 3.13E+00
677.61 10.53 -1.19E+01 2.50E+01
706.67 16.46 1.20E+01 2.17E+01
763.93 21.98 -5.52E+00 1.47E+01
884.67 71.63 =1.5%1E-01 4.55E+00
1384.27 23.94 -4.88E+0C 1.61E+01
+ CD-113M 263.70 0.02 2.89E+03 7.26E+03 7.26E+03
+ SN-113 255.12 1.93 =-1.3ZE+01 4,17E+00 1.46E+02
391.6%9 64.%0 -2.91R+00 4.17E+00
+ TE123M 158.00 84.10 1.39E+00C 2,67E+00 2.67E4+00
+ SB-124 €02.71 97.87 -1.86E+0C 6.925+00 6,92E+00
645.85 7.286 6.21E+00 g8.48E+01
722.78 11.10 2.01E+01 6.59E+01
1621.02 49.00 2.93E+00 1.95E+01
+ I-125 35.49 6.49 1.05E+01 1.03E+02 1.03E+02
+ SB-125 176.33 6.89 ~1.59E+01 5,90E4+00 2.04E4+01
427.89 29,33 ~1.61E+00 5.90E+00
463 .38 10.35 4 .98E+00 1.81E+01
600.5¢6 17.80 2.70E+00 1.41E+01
635.90 11,32 7.13B+00 2.128+01
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ENGWESAQ03
Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) (pCi/sample) (pCi/sample) (pCi/sample}
+ SB-126 414.70 8§3.30 -2.37E+01 3.53E+02 3.53E+02
666.33 99.60 -5.22E+01 4,42E4+02
695.00 9%.60 2.7hE+02 5.17E+02
720.50 53.80 1.07E+02 9.06E+02
+ SN=~126 87.57 37.00 2.33E-01 2.69E+00 2.69E+00
+ SB-127 473.00 25.0C 6.44E+06 1.62FE+08 1.84E+08
685.20 35.70 8.29E+07 1.62E+08
783.80 14.70 +-6.38E+06 3.81E+08
+ I-129 29.78 57.00 -1.28E-01 5.80E+00 5.80E+0C
33.60 13.20 -5.05E+00 1.85E+01
39.58 7.52 7.36E-01 2. 41E+01
+ I-131 284.30 6.05 -1.30E+04 6.83E+03 1.00E+05
364,48 81.20 1.26E+03 6.83E+03
636.97 7.26 4,35E+04 1.07E+05
T22.89 1.80 1.46E+05 4.,80E+05%
+ TE-132 49.72 13.10 -3.51E+09 9.54E+08 5.42E4+09
228.14 88,00 -2.86E+07 9.54E+08
+ BA-133 81.00 33.00 -3.04E-01 2.24E+00 2.24%8+00
302.84 17.80 -1.36E+00 1.06E+01
356.01 60.00 ~1.86E+00 2.73E+00
+ @ T-133 529.87 86.30 1.00E+26 1.00E+2¢ 1.00E+26
+ XE-133 81.00 38.00 -7.10E+04 5.24E+05 5.24E+05
+ CS5-134 563.23 8.38 ~3.31E+00 2.75E+00 2.23E+01
568.32 15.43 -6.67E~01 1.24E+01
604.70 87.60 ~-8.66E~02 2.75E+00
795.84 85.40 1.25E+00 3.36E400
801.93 8.73 1.24E+01 3.36E+01
+ C5-135 268.24 16.00 -3.87E+00 1.05E+01 1.05E+01
+ @ I-135 1131.51 22.00 1.00E+26 1.00E+26 1.00E+26
@ 1260.41 28.60 1.C0E+2¢ 1.00E+2¢6
@ 1678.03 9.54 1.C00m+26 1.00E+26
+ C5-13¢6 153.22 7.46 8.08E+02 3.13E+02 2.41FE+03
163.89 4.61 -5.168+01 4,20E+03
176.55 13.56 -6.57E+01 1.46E+03
273.65 12.66 -1.15E+03 1.85E+03
340.57 48.50 -2.82E+01 5.02E+02
818.50 99.70 -1.17E+02 3.13E+02
1048.07 79.60 2.73E+02 5.56E+02
1235.34 19.70 1.88E+03 2.44E+03
+ C5-137 661.65 85.12 -9.018-01 2.72E+00 2.72E+00
+ LA-138 788.74 34.00 -6.80E-01 4. 00E+00 7.03E+00
1435.80 66.00 -7.57E-01 4,00E+00
+ CE-139 165.85 80.35 6.94E~02 2.62E+00 2.62E+00
+ BA-140 162.64 6.70 1.55E+03 1.08E+03 3.35E+03
304.84 4.50 -2.01E+03 6.92E+03
423.70 3.20 1.85E+02 8.78E+03
437.55 2.00 -~1.95%E+03 1.45E+04
537.32 25.00 ~-9%.41E+01 1.08E+03
+ LA-140 328,77 20.50 2.26E+02 6.27E+02 1.36E+03
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Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) (pCiflsample) (pCi/sample} (pCi/sample)
LA-140 487.03 45,50 2.75E+01 6.27E4+02 6.27E+02
815.85 23.50 -2.83E+02 1.51E+03
1596.49 95.49 3.20BE+02 6.84E4+02
+ CE-141 145.44 48,40 2.09E+01 1.97E+01 1.97E+01
+ G CE-143 57.36 11.80 1.00FE+26 1.00FE+26 1.00E+26
@ 293,26 42,00 1.00E+26 1.00FE+26
@ 664.55 5.20 1.00E+26 1.00E+26
+ CE-144 133.54 10.80 2.18E+00 1.33E+401 1.33E+01
+ PM—-144 476,78 42,00 2.93E+02 2.77E+00 2.55E+01
618.01 98.60 5.90E-C1 2.775+00
£696.49 99.49 9.48E-01 3.10E+00
+ PM-145 36.85 21.70 3.65E+CO 5.20E+00 9.,73E+00
37.36 39.70 1.95E+00 5.20E+00
42,30 15,10 3.42FE+00 1.10E+01
72.40 2.31 ~2,65E+01 3.06E+01
+ PM~146 453.9C 39,94 1.41E-03 4.48E+00 4.48E+00
735,90 14.01 6.84E+00 1.59E+01
747,13 13.10 =~1.66E+01 1.84E4+01
+ ND-147 51.11 28.90 1.58E+03 1.5%9E+03 1.59E+03
531.02 13.10 5.67E+02 5.14E+03
+ PM-149 285.90 3.10 -1.34E+14 4.37E+14 4,.37E+14
+ EU~-152 121.78 20.50 4.87E-01 5.16E+00 5,.16E+00
244,65 5.40 -2,82E4+01 2,.86E+01
344.27 19.13 -7.41E-01 8.76E+00
778.89 9.20 -1.37E+01 2.28E+01
264.01 16.40 6.11E+00 2.58E+01
1085.78 7.22 1.86E+00 4.15E+01
1112.02 9.60 1.20E+01 3.26E+01
1407.95 14,94 1,29E+01 2.10E+01
+ GD-153 97.43 31.30 -5.82E-03 4.,048+00 4.04E+00
103.18 22.20 4,0%E-01 5.70E+00
+ EU-154 123,07 40,50 ~3.51E-01 2.62E+00 2.62E+00
723.30 19.70 3.88E+00 1.27E+01
873.1% 11.50 1.62E4+01 2.41E+01
896.32 10.30 -2.80F+01 2.34E+01
1004.7¢ 17.90 4_.94E+00 1.59E+01
1274.45 35.50 9.97E-01 7.79E+00
+ EU-155 86.50 30.90 -1.55E+00 3.2%E+00 3.29E+00
105.30 20.70 5.79E-01 5.05E+00
+ EU-156 811.77 10.40 6.348+01 1.61E+03 1.61E+03
1153,47 7.20 ~2.27E+03 3.02E+03
1230.71 8.90 3.80E+01 2.24E+03
+ HO-166M 184.41 72.60 3.56E4+00 2.30FE+00 2.30E+00
280.45 29.60 1.22E+00 5.98E+00
410.24 11.10 2.11E+00 1.35E4+01
711.69 54.10 -6,58E-01 4,51E+00
+ TM-171 66.72 0.14 2.38E+02 5.74E+02 5.74E+02
+ HEF=-172 81.75 4.52  =7.71E+Q0 1.04E+01 1.79E+01
125.81 11.30 -1.74E-Q1 1,04E+01
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ENGWESAODC3
Nuclide Energy Yield(%a) Activity Nuclide MDA Line MDA
Name (keV) {pCi/sample) (pCi/sample) (pCi/sample)
+ LU-172 181.53 20.60 -8.12E+04 8.41E+04 1.23F+05
810.06 16.63 2.38E+04 2.48E+05
612.12 15.25 1.778+05 3.58E+05
1092.66 £2.50 1.945+04 8.41E+04
+ TU=173 100.72 5.24 -1.57E+01 9.23E+00 2.05E+01
272.11 21.20 2.43E+00 g.23E+C0
+ HF-175 343.40 84.00 1.65E+00 5.04E+0C 5.04E+00
+ LU=-176 88.34 13.30 6.50E-01 1.68E+0C 7.52E+00
201.83 86,00 -1,23E+00 1.68E+00
306.78 94.00 ~6.16E-01 1.97E+00
+ TA-182 67,75 41,20 -2.11E+00 3.01E+CQ0 3.01E+00
1121.30 34,90 1.15E+01 1.83FR+01
1182.05 16.23 3.77E-01 3.23E4+01
1221.41 26,98 -~8.57E+00 1.86E+01
1231.02 11.44 7.40E-01 4.30E+01
+ IR-192 308.46 29,68 8.28E+00 9.00E+00 1.55E+01
468.07 48,10 ~5.04E-01 9.00E+00
+ HG-203 279.19 77.30 1.56E+00 S.40E+00 9, 40FR+00
+ BRI-207 569.87 §7.72 -9.71E-02 1.81E+00 1.81E+00
1063.62 74,90 -1.36E-01 3.58E4+00
+ TL-208 583.14 * 30.22 5,92E+C0 1.04E+01 1.04E+01
860.37 * 4.48 4.41E+01 6.01E+01
2614.66 35.85 9,70E+00 1.398+01
+ BI~210M 262.00 45,00 -2.09E+00 3.49E+00 3.49E+00
300.00 23.00 -2.86E+00 B.09E+00
+ PB-210 46.50 * 4,25 3.97E+02 6.83E+01 6.83E+01
+ PBR-211 404.84 2.80 B.87E-01 5.60E+01 5.60E+01
831.96 2.80 -3.,72E+01 8.45E+01
+ BI-212 727,17 11.80 4.60E+00 1.84E+01 1.84E+01
1620.62 2.75 1.06E+02 1.46E+02
+ PB-212 238.63 44.60 1.038+00 3.91E+00 3.91E+00
300.09 3.41 -2.00E+01 5.46E+01
¥ BI-214 609,31 * 46.30 4. 758+00 9.358+00 9.35E+00
1120.29 15,10 6,49E4+00 2.32E+01
1764.49 15.80 1.20E+01 2.49F+01
2204.22 4,98 -=7,33E+00 5,70E+01
+ PBE-214 295.21 1%.19 1.278+01 5.42E+0C 1.07E+01
351.92 37.19 5.46E+00 5.42E+00
+ RN-219 401.80 6.50 2.97E+00 2.51E+01 2.51E+01
+ RA-223 323.87 3.88 1.81E+00 4.43E+01 443401
+ RA-224 240,98 3.95 8.17E+00 4.36E+01 4.36R+01
+ RA-225 40,00 31.C0 1.48E+01 4.85E+02 4.85E+02
+ RA-226 186.21 3.28 5.40E+01 5.07E+01 5.07E4+01
+ TH-227 50.10 8.40 -9.69E+00 1.37E+01 1.50E+01
236.00 11.50 -1.76E+01 1.37E+01
256.20 6.30 ~4.93E+00 2.59E+01
+ AC-228 338.32 11.40 8.88E+00 1.11E+01 1.55E+01
911.07 27,70 9.35E+0C0 1.11E+01
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Nuclide Energy Yield (%) Activity Nuclide MDA Line MDA
Name (keV) | (pCi/sampie) (pCi/sample} (pCi/sample)
AC-228 8¢9.11 16.60 7.67E+00 1.11E+01 1.70E+01
+ TH-230 48,44 16.20 ~-5,03E+C1 8.49E+00 8.49E+00
62.85 4.60 2.17E+C1 1.86E+01
67.67 0.37 -1.32E+C2 1,89E+02
+ PA-231 283.67 1.60 ~1.39E+01 8.06E+01 1.08E+02
302.67 2.30 -1.03E+01 8.06E+01
+ TH-231 25,64 14.70 -1.42E+01 1.21E+01 3.89E+01
84.21 6.40 -7.72E-01 1.21E+01
+ PA-233 311.98 38.60 -1.94E+01 5.19E+01 5.19E+C1
+ PA~234 131.20 2G.40 -3.64E+0Q 5.28E+00 5.28E+00
733.99 8.80 -2.49%E+00 2.29E+01
946.00 12.00 2.25E+00 2.14E+01
+ BPA-234M 1001.03 * 0.92 1.83E+02 3.49E+02 3.49E+02
+ TH-234 63.29 2.80 2,.62F+01 2.258+01 2.25E+01
+ U-235 143.76 10.50 5.37E+00 1.18E+01 1.18E+01
163.35 4.70 1.315+01 2.83E+01
205.31 4.70 -1.38E+01 3.06E+01
+ Np-237 86.50 12.60 =3.68E+00 T.79E+00 7.79E+00
+ NP-239 106.10 22.70 3.68E+12 5.79E+12 5.79E+12
228.18 10,70 =5.52E+11 1.78E+13
277.60 14,10 1.42E+12 1.59E+13
+ AM-241 59.54 35.90 8.00E~01 2.15E+G0 2.15E+00
+ AM-243 74.67 66.00 -4.38E-01 1.21E+00 1.21E400
+ CM-243 209.75 3.29 -1.,22E+01 1.26E+C1 4,46E+01
228.14 10,60 -4.40E-01 1.42E+01
277.60 14,00 1.13E+00 1.26E+01

+

Nuclide identified during the nuclide identification

Energy line found in the spectrum

MDA value not calculated

Half-life foo short to be able fo perform the decay correction

CAUTION: MDA valug is inconsistent with Currie MDA at 5% confidence level

o n

=& v

NUCLIDE MDA REPORT

Nuclide Library Used : WOR-GAMMAT\ApexRootiCountroomiLibranATMAZ.NLB
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Nuclide Energy Yield({%) Line MDA  Nuclide MDA Activity Dec. Level
Name tkeV) (pCi/sample)  (pCi/sample) (pCi/sample)  (pCi/sampie}
+ BE-7 477.59 1¢.42 1.77E+02 1.77E+02 3.50E+03 B.68E+Q1L
NA-22 1274.54 99.94 2.90E+00 2,90E+00 3.72E-01 1.31E+0Q
@ NA-24 1368.53 99.99 1.00E+26 1.00E+2¢6 1.00E+26 1.00E+20
@ 2754.09 99.856 1.00E+26 1.00E+26 1.00E+20
AL-2¢ 1808.65 99.7¢6 3.26E+00 3.2CE+00 -3.82E-01 1L.44E+0Q
K-40 1460.81 10.67 4 . 55E+01L 4,55E+01 5.71E+01 2.13E+01
@ AR-41 1283.64 8%.16 1.00E+26 1.00E+26 1.00E+26 1.00E+20
TI-44 67.88 94.40 7.41E-01 7.41E-01 -5.20E-01 3.57E-01
78.34 96.00 8.24E-01 7.32E-01 4,13E~01
SC-46 889.25 99,98 4,.81E+00 4.81E+00 «2.7T1E+00 2.21E+00
1120.51 95.99 7.67E+00 2.14E+00 3.58E+00
V-48 883.52 99.98 1.57E+02 1.57E+02 -2.31E+01 T.22E+01
1312.10 97.50 1.98E+02 2.98E+01 9.05E+01
CR-51 320.08 9.83 1.83E+02 1.83E+02 -4.148+01 8.78E+01
MN-54 834.83 99.97 3.1%E+00 3.19E+00 -8.64E-01 1.49E4+00
C0-56 846.75 99.9¢ 6.64E+00 6.64E+00 -3.93E-01 3.13E+00
1037.75 14.03 4,81E+01 8.95E+00 2.23E+01
1238.25 67.00 1.04E+01 -6.42E-01 4.73E+00
1771.40 15.51 4,85FE+01 ~3.13E+01 2,15E+01
2598.48 16.90 3.86E+01 8.57E+00 1.63E+01
Co-57 122.06 85.51 1.56E+00 1.56E+00 1.47E-01 7.56E-01
136.48 10.60 1.37E+01 -1.39+01 6.64E+00
+ Co-58 810.76 99.490 1.05E+01 1.05E+01 2.29E+00 5,02E+00
FE-59 1085.22 56.50 2.18E+01 2.18E+01 4,025+00 1.00E+01
1291.56 43.20 2.98E+01 1.14F+01 1.35E+01
Co-60 1173.22 100.00 3.30E+400 3.30E+00 T.27E~01 1.52E+00
1332.49 100,00 3.90E+00 3.35E+00 1.80E+00
ZN-65 1115.52 50.75 7.32E+00 7.32E+00 -9.82E+00 3.36E+00
GA~67 93.31 35,70 1.85E+08 1.85E+09 2.92E+09 9.05E+08
208,95 2.24 3,57E+10 2.86E+09 1.73E+10
300.22 16.00 6.43E+08% -2,35E+09 3.11E+09
SE-T75 121.11 15.70 1.0%E+01 3.42E+00 ~2.07E+00 5.28E+00
136.00 59.20 3.428+00 2.53E+00 1.66E+00
264.65 59.80 4.73E+00 6.10E~01 2.32E+00
279.53 25.20 1.21E+01 2,478+00 5.86E+00
400.65 11.40 2.45E4+01 -4,88E+00 1.17E+01
RB-82 776.52 13.00 2.28E+02 2.28E+02 -1.04E+01 1.06E4+02
RBE-83 520.41 46.00 7.95E+00 7.95E+00 3.65E4+00 3.74E+00
529.64 30.30 1.19E+01 2.67E~Q1 5.58E+00
552,65 16.40 2.32E+01% -8.30E-01 1.09E+01
KR-85 513.989 0.43 6.05E+02 6.05E+02 -5.62E+01 2.21E+0Q2
SR-85 513.99 98 .27 7.16E+00 7.16E+00 -6.65E~01 3.44E+00
Y-88 898.02 893.40 4.01E+00 4.01E+00 -2.59E4+00 1.82E+00
1836.01 99.38 5.89E+00 3.91E+00 2.64E+00
NB-93M 16.57 9.43 1.01E+03 1.01E+03 -1.22E4+03 4.,97E+02
NB-94 702.63 100.00 2.63E+0Q0 2.62E+00 6.66E-01 1.25E+00
871,10 100.00 2.62E+00 4,39E-01 1.22E+00
NB-95 765.79 99.81 1.73E+01 1.73E+01 5.83E+00 8.17E+Q0
NB-95M 235.69 25.00 4,98E+08 4,98E+08 -6.38E+08 2.41E+08
ZR-95 724.18 43,70 1.47E+01 1.13E+01 ~3.36E+00 6.89E+00
75¢.72 55.30 1.13E+01 -6.30E+00 5.26E+00
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Nuclide Energy Yield(%s) Line MDA Nuclide MDA Activity Dec. Level
Name (keV) (pCi/sample)  (pCi/sample) (pCi/sample)  (pCi/sample)
MO-99 181.06 6.20 5.24E+11 4.07E+11 1.22E+10 2.50E+11
739,58 12.80 4.07E+11 -1.04E+11 1.80E+11
778.00 4,50 1.10E+12 -3.10FE+11 5.08E+11
RU-103 497.08 89.00 9.51E+00 9.51E+00 6.83E-01 4.47E+00
RU-106 621.84 9.80 2.81E+01 2.81FE+01 2.17E+00 1.33+01
AG-108M 433.93 89.90 1.96E+00 1.%6E+00 3.56E-01 9.34E-01
614,37 90.440 2.52E+00 1.77E-01 1.198+00
T722.95 90.50 2.72E+00 8.28E-01 1.28E+00
CD-109 88.03 3.72 3.09E+01 3.09E+01 2.67E+00 1,51E+01
AG-110M 657.75 93.14 3.13E+00 3.13E+00 2.03E-01 1.47E+00
677.61 10.53 2.50E+01 ~1.19E+01 1.17E+01
T706.67 16.46 2.17F+01 1.2C0E+01 1.03E+01
763.93 21.98 1.47E+01 -5 ,.52R+00 6.21E+00
884.67 71.63 4,.55E+00 -1.51E-01 2.12E+00
1384.,27 23.94 1.61E+01 -4, 98E+00 T.23E+00
CD-113M 263.70 0.02 7.26E+03 7.26E+03 2.89E+03 3.51E403
SN-113 255.12 1.93 1.46E+02 4.17E+Q0 -1.32E+01 7.08E+01
391.69 64.90 4.17E+00 -2.91E+00 1.98E+00
TE123M 159.00 84.10 2.67E+00 2.67E+00 1.39E+00 1.30E+00
SB-124 602.71 97.87 6.92E+00 6.92E+00 -1.86E+00 3.28E+00
645.85 7.26 8.48E+01 6.215+00 3.98E+01
122.78 11.10 6.59E+01 2.018+01 3.10E+01
1691.02 49,00 1.95E+01 2.938+00 8.68E+00
I-125 35.49 6.49 1.03E+02 1.03E+02 1.05E+01 5.06E+C1
SB~125 176.33 .89 2.04E+01 5.90E+00 -1.59%E+01 9.89E+00
427.89 29.33 5.90E+00 -1.61E+00 2.80E+00
463.38 10.35 1.81E+01 4.88E+00 8.60E+00
600.56 17.80 1.41E+01 2.7T0E+00 6.72E+00
©35.90 11,32 2.128+01 7T.13E4+00 1.00E+01
SBR~126 414,70 83.30 3.53E+02 3.53E+02 ~2.37E+01 1.67E+02
666,33 99.60 4.428+02 -5.22E+01 2.08E+02
695.00 99,60 5.17E+02 2.75E+02 2.45E+02
720.50 53.80 9.00E+02 1.07E+02 4,27E+02
SN-126 87.57 37.00 2.69E+00 2.69E+00 2.33E-01 1.31E+00
SR-=127 473,00 25.00 1.84E+08 1.62E+08 6.44E+06 8.72E+07
085.20 35.70 1.62E+08 8.29E+07 7.63E+07
783.80 14.70 3.81E+08 -6.38E+06 1.77E+08
T-129 29.78 57.00 5.80E+00 5.80E+00 ~1.28E-01 2,84E+00
33.60 13.20 1.85E+01 -5.05E+00 9.05E+00
39.58 7.52 2.41E+01 7.36E-01 1.18E+01
I-131 284,30 6.05 1.00E+05 6.83E+03 -1.30E+04 4.84E+04
364,48 81.20 &, 83E+03 1.26E+03 3.26E+03
636.97 T.26 1.07E+05 4,35E+04 5.04E+04
722.89 1.80 4.80E+05 1.46E+05 2.26%+405
TE-132 49,72 13.10 5.42E+09 3.54E+08 -3.51E+09 2.65E4+09
228.16 88.00 9.54E+08 -2 .96E+07 4.0625+08
BA-133 21.00 33.00 2.24E+00 2.,245+00 -3.04E~01 1.088+00
302.84 17.80 1.06E+01 ~1,36FR+00 5.13E+00
356.01 6C.00 Z2.73E+00 -1.86E+00 1.31E+00
@ 7-133 529.87 86.30 1.00E+26 1.00E+26 1,00E+26 1.00E+20
XE-133 81.00 38.00 5.24E+05 5.24E+05 -7, 10E+04 2.53E+05
C5-134 563.23 8.38 2.23E+01 2.,75E+0Q0 -3.31E4+00 1.05E+01
569.32 15.43 1.24E+01 -6.67E~-01 5.82E+00
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Nuclide Energy Yield(%) Line MDA  Nuclide MDA Activity Dec. Level
Name {keV) (pCi/sample}  (pCi/sample) (pCi/sample}  (pCi/sample)
Cs5-134 c04.70 97.60 2,75E+00 2.75E+00 -8.66E-02 1.31E+00
7195.84 85.40 3.36E+00 1.25E+00 1.58E+00
801.93 8.73 3.36E+01 1.24E+01 1.58E+01
C35-135 268.24 16.00 1.05E+01 1.05E+01 =3 _.87E+Q0 5.07E+00
@ I-135 1131.51 22.50 1.00E+26 1.00E+26 1.00E+26 1.Q0FE+20
@ 1260.41 28.60 1.00E+26 1.00E+26 1.00E+20
@ 1678.03 9.54 1.00E+26 1.00E+26 1.C0E+20
Cs5-136 153.22 7.46 2.41E+Q03 3.13E+02 8.08E+02 1.17E+03
163.89 4,61 4 20E+03 -5.16E+0Q1 2.04E+403
1756.55 13.56 1.46E+03 ~-6.57E+01 7.08E4+02
273.65 12.66 1.95E+03 -1.15E+4+03 9.43E+02
340.57 48,50 5.02E+02 -2.,82E+01 2.41FE4+02
818.50 89.70 3.13E+02 -1.17E+02 1.44E402
1048.,07 79,60 5.56E+02 2,73R+02 2.58E+02
1235.34 1¢.70 2.44E+03 1.88E+03 1.13E+03
C5-137 661,65 85.12 2,72E+00 2.72E+00 -9.01E-01 1.28E+00
LA-138 788.74 34.00 7.03E+00 4.00E+00C -6.80E-01 3.28E+00
1435.80 66.00 4.00E+00 -7.57E-01 1.77E+00
CE-139 165.85 80.35 2.62E+00 2.62E+00 6.24E-02 1.27E+00
BA-140 162.64 6.70 3.35E+03 1.08E+03 1.55E+03 1.63E+03
304,84 4.50 6.92E+03 -2.01E+03 3.35E+03
423.70 3.20 8.78E+03 1.85E+02 4.18E+03
437.55 2.00 1.45E+04 -1.95E+03 6.89E+03
537.32 25,00 1.08E+03 -9.41E+01 5.05E+02
LA-140 328.77 20.5¢0C 1.36E+03 6.27E+02 2.26E+02 6.54E+02
487.03 45.50 6.27E+02 2,75E+01 2.96E+02
8§15.85 23.50 1.51E+03 -2.83E+02 6.97E+02
1596.49 ©95.49 6.84E+02 3,20E402 3.12E+02
CE-141 145,44 48,40 1.97E+01 1.97E+01 2.09E+01 9.56E+00
@ CE-143 57.36 11.80 1.00E+26 1.00E+26 1.00E+26 1.00E+20
@ 293.26 42,00 1.00E+26 1.00E+26 1.00E+20
@ 664,55 5.20C 1.00E+26 1.00E+26 1.00E+20
CE-144 133.54 10.8C 1.33E+01 1.33E+01 2.18E+00 6.47E+00
PM-144 476.78 42.00 2.55E+01 2.77E+00 2.93E+02 1.268+01
618.01 98.60 2.77E+00 5.90E-01 1.31E+00
696.49 99.49 3.10E+0Q0 9.48E-01 1.47E+00
PM-145 36.85 21.70 9.75E+00 5.20E+00 3.65E+0Q0 4.,78E+00
37.36 39.70 5.20E+00 1.95E+00 2.558+00
42 .30 15.10 1.10E+01 3.42E+Q0 5.40E400
72,40 2,31 3.06E+01 -2.65E+01 1.488+01
PM—-146 453,90 39,94 4.48E+00 4.48E+00 1.41E-03 2.12E+00
735.90 14.01 1.5%E+01 6.84E+00 T.40E+00
747,13 13.10 1.84E+01 -1.66E+01 8.64E+00
ND-147 91.11 28.50 1.5%E+03 1.59E+03 1.58FE+03 7.T8E+02
531.02 13.10 5.14E+03 5.67E+02 2.42E+03
FM-146 285.90 . 3.10 4,378+14 4,.37E+14 -1.34E+14 2.11E+14
EU-152 121.78 20.50 5.16E+00 5.16E+00 4.87E-01 2.50E+00
244,659 5.40 2.86E+01 -2.82E+Q1 1.38E+01
344 .27 19.13 8.76E+00 ~7.,41E-01 4,20E+00
778.89 9.20 2.,28E+01 -1.37E+01 1.05E+01
964.01 10.40 2.58E+01 6.11E+00 1.20E+01
1085.78 7.22 4.15E+01 1.86E+00 1.92E+401
1112.02 9.60 3.26E+01 1.20E+01 1.51E+01

B
i

§




8/31/2018 10:16:15AM Page 23 of 25
Analysis Report for  1508106-08
ENGWESAQQ3

Nuclide Energy Yield(%) Line MDA Nuclide MDA Activity Dec. Level
Name (keV) {pCi/sample)  (pCi/sample) (pCi/sample)  (pCi/sample)
EU~152 1407.95 14.94 2.10E+01 5.16E+00 L.29E+01 S.51E+00
GD-153 97.43 31.30 4,04E+C0 4. C4E+00 -5.82E~03 1.96E+00
103.18 22.20 5.70E+00 4.09E-01 2.77E+Q0
EU-154 123.07 40,50 2.62E+00 2.62E+00 -3.51E-01 1.27E+00
723.30 19.70 1.27E+01 3.88E+Q00 6.00E+00
873.19 11.50 2.41E+C1 1.62E+01 1.13E+01
996.32 10.30 2.34E+C1 -2.80E+01 1.07E+01
1004.76 17.90 1.59E+C1 4.,94E+00 7.34E+00
1274.45 35.50 7.79E+0C0 9.97E-01 3,51E+00
EU-155 86.50 30.90 3.29E+C0 3.29E+00 -1.55E+00 1.60E+00
105.30 20.70 5.05E+C0 5.79E-01 2.45E+00
FU-156 811.77 1¢.40 1.61E+03 1.61E+03 6.34E+01 7.46E+02
1153.47 7.20 3.02E+03 -2.27E+03 1.38E+03
1230.71 8.90 2.24E+03 3.80E+01 1.01E+03
HO-166M 184.41 72.60 2.30E+00 2.30E+00 3.56E+Q0 1.12E+00
280.45 29,60 5.38E+C0 1.22E+Q0 2.89E+00
410.94 11.10 1.35%E+01 2.11E+00 6.42E+00
711.469 54.10 4.51E+00 -6, 58E-01 2.13E+00
T™-171 66.72 0.14 5.74E+02 5.74E+02 2.38E+02 2.77E+02
HF-172 81.75 4.52 1.79E+01 1.04E+01 -1.71E+00 8.66E+00
125.81 11.30 1.04E+01 -1.74E-01 5.04E+00
LU-172 181.53 20.60 1.23E+05 8.41E+C4 -8.12E+04 5.99E+04
810.06 16.63 2.,48E+05 2.38E+04 1.15E+05
812.12 15.25 3.58E+05 P.77FR4+05 1.68E+05
1093.66 62.50 8.41E+04 1.94E+04 3.88E+04
LU-173 1060.72 5.24 2.05E+01 9.23E+00 -1.57E+01 9.92E+00
272.11 21.20 9.23E+00 2.43E+00 4.47E+00
HE-175 343,40 84.00 5.04E5+00 5.04E+00 1.65E+00 2,42FE+00
Lu-176 88.34 13.3¢ 7.52E+00 1.68E+00 6.50E-01 3.66E+00
201.83 86.0¢C 1.685+00 -1.23E+0C 8.15E-01
306.78 24.00 1.97E+00 -6.16E~01 9.5%50E-01
TA-182 67.75 41.2¢C 3.01E+00 3.01E+00 -2.11E+00C 1.45E+00
1121.30 34.¢8¢C 1.83E+01 1.15E+01 8.58E+00
118%.05 16.23 3.23E+01 3.77E-01 1.48E+01
1221.41 26.98 1.86E+01 -8.57E+00 8.44E+00
1231.02 11.44 4,30E+01 7.40K-01 1.95E+01
IR-192 308.46 29.68 1.55+01 9.00E+00 8.28E+00 7.49E+00
468.07 48.1¢C 2.00E+CQO -5.04E-01 4.27E+00
HG~20Q3 279.19 T7.30 9.40E+00 9.40E+00 1.56E4+00 4 .55E+00
BI-207 569.67 97.72 1,81E+00 1.81E+00 -9.71E-02 8.48E-01
1063.62 74.980 3.58E+00 -1.36E~-01 1.64E+00
+ TL-208 583.14 30.22 1.04E+01 1.04E+01 5.92E4+00 5.01E+00
860,37 4.48 6.01E+01 4.41E+01 2.81E+01
2614.66 35.85 1.3%E+01 9.70E+00 6&.34E+00
BI-210M 262,00 45.00 3.49E+00 3.49E+00 -2.09E+00 1.68E+00
300.00 23.00 8.09E+00 ~2.96E+00 3.91E+00
+ PB-210 46.50 4.25 6.83E+01 6.83E+01 3.97E+02 3.38E+01
PBE-211 404,84 2.90 5.60E+01 5,60E+01 8.87E~-01 2.67E+01
831.96 2.90 8.45E+01 -3.7Z2E+01 3.94E+01
BI-212 727.17 11.80 1.848+01 1.84E+01 4.60E+0QC 8.58E+00
1620.62 2.75 1.46E+02 1.06E+02 6.66E+01
PB-212 238,63 44,560 3.91E4+00 3.91E+00 1.03E+00 1.9CE+00
300.09 3.41 5.46E+01 -2.00E+01 2.64E+01
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Nuclide Energy Yield(%) Line MDA Nuclide MDA Activity Dec. Level
Name {keV) {pCi/sample)  (pCi/sample} (pCi/sample)  (pCi/sampie)
+ BI-214 608.31 * 46,30 9,35E+0Q0 9.355+00 4.75E+00 4 .55E+00
1120.29 15.10 2.32E+01 ©6.,49E+00 1.08E+01
1764.49 15.80 2,49E+01 1.20E+01 1.13E+01
2204.22 4.98 5.70E4+01 -7.33E+00 2.42E+01
PB-214 295,21 12,19 1.07E+01 5.425+00 1.27E+01 5.19E+00
351.92 37.19 5.42E+00 5.46E4+0Q0 2.62E+00
RN-219 401.80 6.50 2.51E+01 2.51E+01 2,97E+00 1.19E+01
RA-223 323.87 3.88 4 .43E+01 4,.43E+01 1.81E+00 2.13E+01
RA-224 240,98 3.95 4,36E+01 4,36E+01 8.17E+00 2.12E+01
RA-225 40.00 31.00 4,85E+02 4,855+02 1.48E+01 2.37E+Q2
RA=-226 186.21 3.28 5.07E+01 5.078+01 5.40E+401 2.47E+01
TH-227 50.10 8.40 1.50E+01 1.378+01 -9.6%E+00 7.33E+00
236.00 11.50 1.37E+01 -1.76E+01 ©6.65E+00
256.20 .30 2.59E+01 -4, 93E+00 1.25E+01
AC-228 338.32 11.40 1.55E+01 1.11E+01 8.88E4+00 7,45E+00
911.07 27,70 1.11E+01 9,35E+00 5,238+00
969,11 16.60 1.70E+01 7.67E4+00 7.92E+00
TH~230 48.44 16.20 8.49E+00 8.49E+00 -5, 03E+01 4 ,16E4+00
62.85 4.60 1.86E+01 2,17E+01 9.02E+00
67.67 0.37 1.89E+02 -1.32E+02 9.09E+01
PA-231 283.¢67 1.60 1.08E+02 8.06E+01 -1.39E+01 5,20E+01
302.67 2.30 8.06E+01 -1.03E+01 3.20E+01
TH-231 25.64 14.70 3.89E+01 1.21E+01 ~-1.42E+01 1.91E+01
84,21 0,40 1,21E+01 -7.72E-01 5.83E+00
PA-233 311.98 38.60 5.19E+01 5.1%E+01 -1.94E+01 2.50E+01
PA-234 131.20 20.40 5,28E+00 5.28E+00 -3.64E+00 2.56R+00
733.99 g.80 2.29E+01 -2.49E4+00 1.06E+01
946.00 12.00 2.14E+01 2.25E+00 S, 92E+00
+ PA-234M 1001.03 = 0.92 3.49E+02 3.48E+02 1.83E+02 1.63E+02
TH-234 £3.29 3.80 2.25E+01 2.25E+01 2.62E+01 1.09E+01
U-235 143.7¢ 10.50 1.18E+01 1.18E+01 5,37E+00 5.73E+00
163.35 4.70 2.83E+01 1.31+01 1.38E+01
205.31 4.70 3.06E+01 -1,38E+01 1.48E+01
NP-237 86.50 12.60 7.79E+00 T.79E+00 -3.68E+00 3.T79E+00
NpP-239 106.10 22.70 5.79E+12 5.79E+12 3.69E+12 2.81E+12
228.18 10.70 1.78E+13 -5.52E+11 8.62E+12
277.60 14.10 1.58E+13 1.42E+12 7.68RE+12
AM-241 59.54 35.90 2.15E+00 2.15E+00 8.00E-01 1.04E+00
AM—-243 T74.67 66.00 1.21E+00 1.21E+00 -4,38E-01 5.87E-01
CM-243 209,75 3,29 4.46E+01 1.26E+01 -1.22E+01 2.16E+01
228.14 10.60 1.428+01 -4 . 40E-01 6.87E+00
277.60 14,00 1.26E+01 1.13E+00 6.11E+Q0

Nugclide identified during the nuclide identification !
Enargy line found in the speactrum .
MDA value not calculated %
Half-life too short to be able to perform the decay correction

v
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ENGWESAG03

No Action Level results available for reporting purposes.

DATA REVIEW COMMENTS REPORT

Creation Date Comment User

No Data Review Comments Entered.
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Sample Title: ENGWESAQQ3

Flapsed Live time: 14400

FElapsed Real Time: 14403
Channel|------ | ——— = | === f——————- | —————-- | -—————- | ——————- | === I
1: 0 0 0 0 0 0 0 532
9: 1598 4309 4656 1956 3151 7386 1207 708
17: 465 327 364 311 301 321 307 320
25: 280 280 280 285 249 260 268 247
33: 249 254 291 293 271 293 257 257
41: 299 257 257 271 278 670 1411 367
45; 224 225 209 187 153 142 102 87
57: ) 78 95 89 102 g9 137 136
65: 75 104 90 72 79 95 gl 78
T3 83 106 130 80 130 117 78 85
81: 79 88 90 103 86 98 91 50
89: 84 97 93 131 213 110 91 85
97: 66 91 85 67 71 78 62 g4
105: 79 78 98 78 77 91 73 84
113: 75 72 71 76 67 82 84 72
121; 68 84 66 76 63 75 78 75
126: 79 57 78 73 68 85 72 89
137: 13 79 65 98 67 69 g1 106
145: 87 75 80 62 68 70 65 89
153: 91 63 67 68 76 77 91 78
16l: 77 71 88 92 77 68 81 65
162: 69 g1 68 85 83 69 g0 81
177: 61 63 86 79 72 68 85 87
185: 94 207 76 62 80 62 64 73
193: 69 57 67 80 65 80 99 75
201: 55 83 68 67 12 65 64 70
209: 74 70 54 65 76 72 58 79
217: 54 41 77 62 63 64 68 49
225; 50 14 69 39 59 74 70 59
233: 65 57 55 60 64 89 105 69
2471: 65 82 54 62 54 61 54 67
249; 60 47 65 55 51 65 72 56
257: 48 63 72 46 53 51 67 52
265: 57 68 52 61 57 59 71 56
273: 56 62 56 59 65 54 54 76
281: 63 60 53 41 66 64 56 62
289: 70 59 59 51 69 59 87 G4
297: 72 56 57 68 55 67 63 56
305: 55 57 56 59 60 67 48 51
313: 48 38 54 36 63 42 37 43
321: 46 50 35 48 44 47 43 52
329: 26 38 41 32 33 36 38 41
337: 43 50 46 39 34 25 46 39
345: 43 32 41 42 45 44 36 100
353: 62 26 33 37 41 28 27 34

361: 28 28 24 35 29 35 28 29
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369: 39 26 22 28 27 23 28 31
Sample Title: ENGWESAQC3
Channel | —-w=mm-- | mmm | == m = fmm— - | == | =m=mm | == [ e
377 29 29 28 38 28 23 27 33
385: 34 31 29 36 31 21 28 25
393: 19 30 33 32 28 34 23 30
401 25 29 25 25 27 30 24 24
409: 29 23 25 16 15 20 16 35
417 16 19 24 31 30 24 24 32
425: 20 25 23 19 22 28 28 25
433: 29 30 31 20 23 23 28 26
4417 ; 23 21 18 23 21 22 26 27
449: 28 22 25 25 21 26 19 28
457 24 24 21 27 25 21 26 24
465: 22 19 18 28 28 26 32 19
473: 21 27 21 104 1162 1630 2271 24
481; 19 28 21 24 18 16 26 16
489: 21 10 23 28 9 20 17 14
497 14 20 18 17 17 27 20 24
505: 23 22 15 20 37 100 154 103
513: 41 29 21 18 16 24 21 16
521: 12 14 13 9 17 15 14 16
529: 18 15 18 15 17 15 17 15
537: 12 16 1C 9 19 20 14 23
545; 15 13 23 15 i5 21 20 13
553: 13 16 17 19 20 16 13 16
561: 16 13 20 15 10 16 18 12
569: 12 17 17 23 12 17 16 19
577: 13 12 17 15 17 21 37 20
585: 16 16 11 10 18 12 16 16
593: 18 18 17 16 14 25 24 19
601: 13 18 13 13 20 20 18 34
609; 53 58 17 19 13 14 16 20
617: 12 13 15 16 18 7 19 21
625: 15 14 21 14 14 16 17 8
633: 15 15 16 16 10 10 18 11
641 12 9 11 16 15 8 12 8
649: 11 15 8 16 6 11 11 11
657: 21 10 ) 16 14 15 17 15
665: 14 18 6 8 9 17 8 13
673: 11 15 11 12 11 9 7 4
681 13 i3 12 1z 9 i3 16 12
689: 14 5 14 13 18 19 15 16
697; 11 18 11 16 10 14 21 18
705: 21 11 16 18 15 14 13 12
713: 11 9 g 21 9 9 12 20
721 16 12 12 8 12 10 8 14
729: 7 9 ° 2 4 9 11 8
737; 14 8 11 8 8 14 15 11
745: 6 16 12 11 10 9 18 17
753: S 8 14 8 7 9 11 10
761: 8 14 8 9 15 14 13 15
769: 19 6 16 6 8 17 9 9
777 10 6 5 11 6 5 10 8
785: 12 7 11 10 8 10 11 12
793 11 11 19 14 10 10 8 9
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8/31/2015

_==Apex-Gamma

1508106-07
ENGWESAD04

Analysis Report for

10:16:32AM

Page 1 of 23

GAMMA SPECTRUM ANALYSIS

Sample Identification
Sampie Description
Sampie Type

Sample Size
Fagcility

Sample Taken On
Acguisition Started

Procedure
Operator
Detector Name
Geometry

Live Time

Real Time

Dead Time

Peak Locate Threshold

Peak l.ocate Range {in channels}
Peak Area Range (in channels)
Identification Energy Tolerance

Energy Calibration Used Done Cn

Efficiency Calibration Used Done On
Efficiency Calibration Description

Sample Number

: 1508106-07
: ENGWESAQ04
: FILTER

: 7.840E-01 sample
: Countroom

: 5/28/2015 3:26:49PM
: 8/31/2015 6:16:05AM

: GAF-14 pCi

» Administrator

. GE4

. GAF-14

0 14400.0 seconds
: 14407 .3 seconds

- 0.08%

1 2.50

21 - 4096

1 15 - 4096
: 1.000 keV

1 10/28/2014
: 10/25/2014

: 26628

PEAK-TO-TOTAL CALIBRATION REPORT

Peak-to-Total Efficiency Calibration Equation

Ao
o5




8/31/2015  10:16:32AM Page 2 of 23
Analysis Report for  1508106-07

ENGWESADC4
PEAK LOCATE REPORT
Peak Locate Performed on : 8/31/2015 10:16:25AM
Peak Locate From Channel 1
Peai Locate To Channel . 4096
Peak Search Sensitivity . 2.50
Peak No.  Energy (keV) Centroid Channel Centroid Uncertainty Peak Significance
1 46.58 45.83 0.0000 0.00
2 309.52 308.88 g.0000 0.00
3 477.67 477,11 0.0000 0.00
4 511.15 510.61 0.0000 0.00
5 555.71 555.1¢9 0.0000 0.00
3 669.39 668,93 0.0000 0.00
7 736.30 735.87 0.0000 0.00
8 B96.95 896.60 0.0000 0.00
9 1165.91 1165.71 0.0000 .00
10 1210.18 1210.00 0.0000 .00
11 1215.46 1215.29 0.0000 0.00
12 1234.66 1234.50 0.0000 0.00
13 1315.92 1315.81 0.0000 0.00
14 1568.69 1568.72 0.0000 0.00
15 1765.39 1765.56 0.0000 .00
16 2021.98 2022 .31 0.0000 0.00
17 2099.24 2099.63 0.0000 0.00
18 2208.87 2209.33 00,0000 0.00
19 2384.4% 2385.05% 0.0000 0.00
20 2€90.97 2691.8C 0.0000 0.00
21 2728.70 2729.56 0.0000 0.00
22 2945.986 2947.00 ¢.ocon 0.00
23 3794 .42 37%6.20 0.0000 0.00

? = Adjacent peak noted
Errors guoted at 2.000sigma
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Analysis Reportfor  1508106-07
ENGWESACO4
PEAK ANALYSIS REPORT
Peak Analysis Performed on 1 8/31/2015 10:16:25AM
Peak Analysis From Channel 1
Peak Analysis To Channel : 4096

Peak Energy ROI ROI Peak Net Peak Net Area  Continuum FWHM

No. {keV) start end Centroid Area Uncertainty Counts {keV)
1 46.58 41 - 50 45.83 1.16E+03 117.58 1.29E+03 2.41
2 309.52 305~ 313 308.88 7.90E+01 59.02 4.80E+02 2.76
3 477,67 472 - 484 477,11 1.26E+03 86.55 2.89E+02 2,79
4 511.15 504 - 516 510.61 2.16E+02 51.30 Z2.08FR+02 4.07
5 555,71 551 - 559 555.19 2.74E+01 28.88 1.09E+02 1.49
3 669.39 666 - 671 668,93 1.63E4+01L 21.0z2 7.15E+01 2.37
7 736.30 728 - 742 735.87 4,44E+01 39.42 1.,49E+02 2.55
8 896.95 889 - 902 896.60 4.47E+01 30.53 8.26E+01 4.93
9 1165.91 1152~ 1181 1165.71 6.71E+01 45,29 1.04E+02 22.84
10 1210.18 1205- 1218 1210.00 1.69E+01 19.56 4.60E+01 2.91
11 1215.46 1205- 1218 1215.29 1.52E+01 17.20 3.50E+01 2.72
12 1234.6%6 1230 - 1240 1234.50 2.30E+01 16.03 2.20E+01 1.01
13 1315.92 1311 - 1320 1315.81 1.49%9E+01 16.43 3.03E+01 3.10
14 1568.69 1566 - 1571 1568.72 1.08E+01 .33 8.47E+00 1.77
15 1765.39 1762~ 1769 1765.56 1.60E+01 10.58 8,00E+00 4,57
16 2021.98 2018 -~ 2026 2022.31 1.09E+01 8.50 4,15E+00 2.92
17 20%89.24 2092 - 2104 2089.63 1.Z23E+01 10.31 7.38E+00 2.81
18 2208.87 2205~ 2212 2209.33 7.19E+00 10.00 1.16E+01 3.62
19 2384 .44 2381 ~ 2389 2385.05 1.01E+01 8.26 3.75E+Q0 2.49
20 26580, 97 2687 - 2695 2691.80 9.71FE+00 8.26 4.58E+00 3.72
21 2728.,70 2726 - 2733 2729.5¢6 ©,27E+00 7.75 3.45E+00 1.71
22 2%45.9¢6 2943 - 2950 25%47.00 1.00E+01 6.32 0.00E+Q0 5.70
23 3794.,42 3792 ~ 3798 3796.20 5.00E+00 6.34 4.00E+00 1.69

M = First peak in a multiplet region
m = Other peak in a multplet region

F = Fiited singlet

Errors quoted at 2.000sigma
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ENGWESACD4
PEAK ANALYSIS REPORT
Peak Analysis Performed on 1 8/31/2015 10:16:25AM
Peak Analysis From Channel 21
Peak Analysis To Channel . 4096
Peak Energy ROI RO/ Net Peak Net Area Continuum Critical
No. {keV) start end Area Uncertainty Counts Level
1 46.58 41 - 50 1.16E+03 117.58 1.29E+03 7.88E+01
2 309.52 305 - 313 7.90E+01 59.02 4.80E+02 4.63E+01
3 477.67 472 - 484 1.26E+03 86.55 Z2.89E+02 4.06E+01
4 511.15 504 - 516 2.16E+02 51.30 2.08E+02 3.46E+01
5 555.71 551 - 559 2. T4E+01 28.88 1.09E+02 2.21E+01
6 669.39 666 — 671 1.63E+01 21.02 7.15E+01 1.60E+01
7 736.30 729 - 742 4.448+01 39.42 1.49E+02 3.05E+01
8 89¢.95 889 - 902 4., 47E+01 30.53 8.26E+01 Z.26E+01
9 1165.91 1152 - 1181 6.71E+01 45.29 1.04E+02 3.47E+01
M 10 1210.18 1205- 1218 1.695+01 19.56 4,60E+01 1.12E401
m 11 1215.46 1205- 1218 1.52E+01 17.20 3.50E+01 9.73E+00
12 1234.66 1230 - 1240 2.30E+01 16.03 2.20E+01 1.06E+01
13 1315.92 1311 - 1320 1.49E+01 16.43 3.03E+01 1.19E+01
14 1568.69 1566 - 1571 1.08E+01 9,33 8.,47B+00 5.45E+00
15 1765.39 1762 - 1769 1.60E+01 10.58 8.00E+00 5.70E4+00
16 2021.98 2018 - 2026 1.098+01 8.50 4.15E+00 4.38E+00
17 2099.24 2092 - 2104 1.23E+01 10.31 7.38E+00 6.21E+00
18 2208.87 2205~ 2212 7.19E+00 10.00 1.16E+01 6.,94E+00
19 2384.46 2381 - 2389 1.015+01 B.26 3.75E+00 4.33E400
20 2690.97 2687 - 2695 9.71E+00 8.26 4.58E+00 4,46E+00
21 2728.70 2726~ 2733 8,27E+00 7.75 3.45E+00 3.93E400
22 2945, 96 2943 - 2950 1.00E+01 6,32 0.00E+0Q0 0.00E+00
23 3794.42 3792 - 3798 5,00E+00 6.34 4.00E+00 3.70E+00

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000sigma
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Analysis Report for  1508106-07
ENGWESAQ04
PEAK WITH NID REPORT
Peak Analysis Performed on : 8/31/2015 10:16:25AM
Peak Analysis From Channel o1
Peak Analysis To Channel 4086
Tentative NID Library : WOR-GAMMA T\ApexRoot\Countroom\Library\ TMA2 NLB
Peak Match Telerance 1 1.000 keV
Peak Energy RO ROI Peak Net Peak Net Area Continuum Tentative
No. (keV) start end Centroid Area Uncertainty Counts Nuclide
1 46.58 41 - 50 45.83 1.16E+03 117.58 1.28E+03 PpB~Z10
2 309.52 305 - 313 308.88 7.,90E+01 59.02 4.80E+02 .....
3 477 .67 472 - 484 477.11 1.26E+03 B6.55 2,89E+02 BE-7
PM-144
4 511.15 504 - 516 510.61 2,16E+0G2 51.30 2.08E+02 .....
5 555.71 551 - 559 555.19 2.74E+01 28.88 1.08E+02 .....
6 669,39 666 — 671 668.93 1.63E+01 21.02 7.15E401 L. ...
7 736.30 729 - 742 735.87 4.44E+01L 39.42 1.49E+02 PM-146
B8 896.95 889 - 502 896.60 4.47E+01 30.53 8.26E+01 .....
9 1185.91 1152 - 1181 11e5.71 6.71E+01 45.29 1.04E+02 .....
M 10 1210.18 1205~ 1218 1210.00 1.69E+01L 19.56 4.60E+01  .....
m 11 1215.46 1205 - 1218 1215.29 1.52E+01 17.20 3.50E+01 ...,
12 1234.66 1230 - 12490 1234.50 2.30E+01 16.03 2.20E+01 (€S5-13¢6
13 1315.92 1311 - 1320 1315.81 1.49E+01 16.43 3.03E401  .....
14 1568.69 1566- 1571 1568.72 1.08E+01 9.33 8.47E+00 .....
15 1765.39 1762 - 1769 1765.56 1.60E+01 10.58 8.00E+00 BI-214
16 2021.98 2018 - 2026 2022.31 1.09E+C01 8,50 4,15E+00 .....
17 2099%9.24 2092 ~ 2104 2099.63 1.23E+01 10.31 7.38E+00 .....
18 2208.87 2205- 2212 2209.33 T.19E+00 10.00 1.16E+01 .....
1% 2384.4¢ 2381~ 2389 2385.05 1.01E+01 8.26 3.75E400 ...,
20 2690.97 2687 - 2645 2691.80 9.71E+00 8.26 4,58E+00 .....
21 2728.70 2726 - 2733 2729.56 5.27E+00 7.75 3.45E+00 .....
22 2945,96 2943~ 2950 2947.00 1.00E+01 6.32 0.00E+0QQ . ....
23 3794.,42 3792 - 3798 3796.20 5.00E+00C 6.34 4,00E+00 ...,
M = First peak in a multiplet region
m = Other peak in a multiplet regicn
F = Fitted singlet
Errors guoted at 2.000sigma
PEAK EFFICIENCY REPORT

Peak Analysis Performed on 1 8/31/2015 10:16:25AM
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Analysis Reportfor  1508106-07
' ENGWESAD04
Psak Energy Net Peak Net Area Peak Efficlency
No. {keV) Area Uncertainty Efficiency Uncertainty
1 46.58 1.16E+03 117.58 1.90E-01 1.59E-02
2 308.52 7.90E+01 59.02 7.37E-02 7.81E-03
3 477.67 1.26E+03 86.55 4.28E-02 2.18E-02
4 511.15 2.10E+02 51.30 3.93E~02 2.78E-02
5 555.71 2.74E4+01 26.88 3.54E-02 3.58E-02
6 669.39 1.63E+01 21,02 2.79E-02 5.33E~-02
7 736.30 4.,44E+01 39.42 2.48E-02 3.86E-02
8 896.95 4.47E+01 30.53 1.94E-02 3.37E-03
] 1165,91 6.71E+01 45,29 1.42E-02 1.85E-03
M 10 1210.18 1.69E+01 19.56 1.36E~02 1.98E-03
m 11 1215.46 1.52E+01 17.20 1.35E-02 2,.01E-03
12 1234.66 2.30E+01 16.03 1.32B-02 2.09E-03
13 1315.9%2 1.49E+01 16.43 1.23E-02 2.45E-03
i4 1568.¢69 1.08E+01 9.33 1.00E~0Q2 1.68E~03
15 1765.39 1.60E+01 10.58 8.74E-03 9.77E-04
16 2021.88 1.09E+01 8.50 7.49E-03 7.23E-04
17 2099.24 1.23E+01 10.31 7.18E-03 T.23E-04
18 2208.87 7.19E+00 10.00 6.77E-03 7.23E-04
19 2384.4%6 1.01E+01 B.26 6,.21E-03 7.23E-04
20 2690.97 8.71E+C0 8.26 5.41E-03 7.235-04
21 2728.7C 9.27E+00 7.75 5.32E-03 T.238-04
22 2945,96 1.00E+01 6.32 4.87E-03 7.23E-04
23 3794.42 5.00E+00 6.34 3.60E-03 7.23E-04
M = First peak in a mulliplet region
m = Cther peak in a multiplet region
F = Fitied singlet
Errors quoted at  2.000 sigma
BACKGROUND SUBTRACT REPORT
Peak Analysis Performed on » 83112015 10:16:25AM
Env. Background File : WOR-GAMMA W pexReot\Countroom\Datat0000025969.CNF
Peak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted
No. {keV)} Area Uncertainly Background Uncert. Area Uncert.
1 46.58 1.16E+03 117.58 7.06E+01 2.88E+01 1.08E+03 1.21E+02
2 309.52 7.908+01 59.02 7.90E+01 5.%0E+01
3 477.67 1.26E+03 86.55 1.26E+03 B.66E+01
4 511.15 2.16E+02 51.30 1.62E+02 1.94E+01 5.44E+01 5.498+01
5 555,71 2.T4E+01 28.88 2.74E+01 Z2.89E+01




8/31/2015  10:16:32AM Page 70f 23
Analysis Report for  1508106-07

ENGWESA004
Peak Energy Original Orig. Area Ambient Backgr. Subftracted Subtracted
No. (keV) Area Uncertainty Background Uncert. Area Uncert,
] 669.39 1.63E+01 21.02 1.63E+01 2.10E+01
7 736.30 4.44E401 39.42 4,44E+01 3.94E+01
8 896.95 4,.47E+01 30.53 4.47E+01 3.055+01
9 1165.81 6.715+01 45.29 6.718+01 4.53E+01
M 10 1210.18 1.69E+01 19.56 1.69E+01 1.96FK+01
m 11 1215.4¢ 1.52E+01 17.2C 1.52E+01 1.72E+01
12 1234.66 2.30E+01 16,03 2.30E+01 1.60E+01
13 1315.92 1.49E+01 16.43 1.49E+01 1.64E+01
14 1568.69 1.08E+01 9.33 1.08E+01 9.33E+00
15 1765.3% 1.60E+01 10,58 1.60E+01 1.06E+01
16 2021.98 1.09E+01 8.50 1.09E+01 8.50E+00
17 2099.24 1.23E+01 10.31 1.23E+01 1.03r+01
18 2208.87 7T.19E+00 10.00 7.19E+00 1.00E+01
19 2384.46 1.01E+01 8.26 1.01E+01 8.26E4+00
20 2690.97 9.71E+30 8.26 g.71E+00 8.26E+00
21 2728.70 9.27E+00 7.75 9.27E+00 7.75E+00
22 2945.9¢6 1.00E+01 6.32 1.00E+01 6.,32R+00
23 3754.42 5.00E+Q0 6.34 5.00E+00 6.34E+00
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet
Errors quoted at 2.000sigma
AREA CORRECTION REPORT
REFERENCE PEAK/BKG. SUBTRACT
Peak Analysis Performed on : 8/31/2015 10:16:25AM
Ref. Peak Energy : 0.00 Reference Date
Peak Ratio : 0.00 Uncerfainty : 0.00
Background File : WOR-GAMMAT\ApexRoot\Countroom\Data\0000025969.CNF
Corrected Area is: Original * Peak Ratio - Background
Peak  Energy Original Orig. Area Ambient Backgr. Corrected Corrected
No. (keV) Area  Uncertainty Background Uncert. Area Uncert.
1 46.58 1.16E+03 117.58 7.06E+01 2.88E+01 1.09E+03 1.21E+02
2 309.52 7.90E+01 59.02 7.90E+01 5,90E+01
3 477,87 1.26E+03 86.55 1,26E+03 8.66E+01
4 511.15 2,16E+02 51.30 1.02F+02 1.94E+01 5.44E+01 5,49E+01
5 555,71 2.74E+01 28.88 2.74E+01 2.89E+01
6 669.39 1.63E+01 21.02 1.63E+01 2.10FE+01
7 736,30 4,44E+01 39.42 4,44E+01 3.94E+01
8 896.95 4.47E+01 30.53 4.47E+01 3.05E+01
9 1165.91 6.71E+01 45.29 6,71E+01 4.53E+01
M 10 1210.18 1.69%E401 19.56 1.69E+01 1.96E+01
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Analysis Report for  1508106-07

ENGWESAD04
Peak Energy Original Orig. Area Ambient Backgr. Corrected Corrected
No. (keV) Area Uncertainty Background Uncert. Area Uncert.
m 11 1215.4¢ 1.52E4+01 17.20 1.52E+01 1.72E+01
12 1234.66 2.30E+01 16.03 2.30FE+01 1.60E+01
13 1315.92 1.49E+01 16.43 1.49E+01 1.64E+01
14 1568.69 1.08E+01 9.33 1.08E+01 9.33E+00
15 1765.3¢% 1.60E+01 10.58 1.60E+01 1.06E+01
16 2021.98 1.09E+01 8.50 1.09E+01 8.50E+00
17 2095.24 1.23E+01 10.31 1.23E+01 1.03E+01
18 2208.87 7.19E+00 10.00 7.19E+00 1.00E+01
19 2384.4¢6 1.01E+01 8.26 1.01E401 8,26E4+00
20 2690.97 9.71E+00 8.26 g,71E+00 8.26E+00
21 2728.70 9.27E+00 7.775 9.27E400 7.75E+00
22 2945.%6 1.005R+01 6.32 1.00E+01 6.32E+00
23 3794.42 5.00E+00 6.34 5.00E+00 6.34R+00
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet
Errors quoted at 2.000sigma
Nuclide Library Used : WOR-GAMMA T\ApexRoof\CountroomiLibrary\TMAZ.NLB
IDENTIFIED NUCLIDES
Nuclide Name id Confidence Energy (keV] Yieid(%) Activity Activity
{pCi/sample) Uncertainty
BE-7 0.984 477.59 * 10.42 Z2,31E+03 1.1984+03
PB-210 0.999 46,50 % 4.25 3.25E+02 4,.5384+01

* = Energy line found in the spectrum.

- = Manually added nuclide.

? = Manually edited nuclide.

Energy Tolerance : 1.000 keV

Nuclide confidence index threshold = 0.30
Errors quoted at 2,000sigma
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ENGWESAQ04
UNIDENTIFIED PEAKS
Peak Locate Performed on 1 8/31/2015 10:18:25AM
Peak Locate From Channel 1
Peak Locate To Channel 1 4096
p Peak CPS (%) Peak Tolerance
Peak No. Energy (keV) Peak Size (CPS) Uncertainty Type Nuclide
2 309,52 5.486448-03 37.35
4 511.15 3.779398-03 50.40
5 555.71 1.90464%~-03 52.66
6 669,39 1.12981E-03 64.61
7 736.30 3.08648E-03 44,35 Tol. PM-1456
8 8596.95 3,10400E-03 34,15
9 1165.91 4,66036E-03 33,74
M 10 1210.18 1.17112E-03 57.8¢9%
m 11 1215.4¢6 1.05899E-03 56.41
12 1234.66 1.59722E-03 34,85 Tol. C5-136
13 1315.92 1.03241E-03 558,26
14 1568.69 7.47685E-04 43.32
15 1765.39 1.11111E-03 33.07 Tol. BI~214
16 2021.98 7.58547E-04 38.91
17 2099.24 8.55035E-04 41.8%6
18 2208.87 4,99466E-04 65%.52
19 2384.4¢ 7.03125E-04 40.80
20 2690.97 6.74190E-04 42 .55
21 2728.70 6.4393%E-04 41,77
22 2945,.96 6.94444F7-04 31.62
23 3794.42 3.47222E-04 63.44

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000sigma

NUCLIDE IDENTIFICATION REPORT

Nuclide Library Used : WOR-GAMMA T\ApexReoh\CountroomiLibrar\ TMAZ.NLB

IDENTIFIED NUCLIDES
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Analysis Report for  1508108-07
ENGWESAQO4
Nuclide id Energy Yield{%}) Activity Activity
Name Confidence (keV) {(pCi/sample) Uncertainty
BE-7 0.98 477.59 10.42 2.31E+03 1.19E+03
PB-210 0.99 46.50 4.25 3.25E+02 4 . 53E+01

* = Energy line found in the spectrum.
- = Manually added nuclide.
7 = Manually edited nuclide.

@ = Energy line not used for Weighted Mean Activity

Energy Tolerance :  1.000 keV
Nuclide confidence index threshold = 0.30
Errors quoted at 2.000sigma

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name d Activity Activity
Confidence (pCi/sample) Uncertainty
BE-7 0.984 2.31E+03 1.19E+03
PB-210 0.999 3.25E+02 4.53E+01
7 = nuclide is part of an undetermined solution
X = nuclide rejected by the interference analysis
@ = nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 2.000sigma
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ENGWESAQQ4
UNIDENTIFIED PEAKS
Peak Locate Performed on : B/31/2015 10:16:25AM
Peak Locate From Channel o1
Peak Locate Te Channel : 4096
Peak CPS (%) Peak Tolerance
Peak No. Energy (keV) Peak Size (CPS) Uncertainty Type Nuclide
2 309,52 5.48644E-03 37.35
4 511.15 3.77939E-03 50.40
5 555,71 1.90464E-03 52.66
6 669,39 1.12981E-03 64.61
7 736.30 3.08648BE-03 44,35 Tol. PM-146
8 896.95 3.10400E-03 34,15
9 1165.91 4.66036E~03 33.74
M i0 1210.18 1.17112E-03 57.99
m i1 1215.406 1.05899E-03 56.41
12 1234.66 1.59722E-03 34.85 Tol. CsS-136
13 1315.92 1.03241E-03 55.2¢6
14 1568.69 7.47685E-04 43.32
15 1765.39 1,11111E-03 33.07 Tol, BI-214
16 2021.98 7.58547E-04 38.91
17 2099.24 8.55035E-04 41.86
18 2208.87 4,99460E-04 69,52
19 2384.46 7.03125E-04 40.890
20 269%0.97 6.74190E-04 42 .55
21 2728.70 6.43839E-04 41,77
22 2845,9¢ 6.94444F-04 31.62
23 3794.42 3.47222E-04 63.44
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet
Errors quoted at 2.000sigma
NUCLIDE MDA REPORT

Nuclide Library Used 1 WOR-GAMMA \ApexRoof\CountroocmiLibran\ TMAZ. NLB
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Analysis Reportfor  1508106-07

ENGWESAC04

Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA

Name (keV) {(pCi/sample} (pCi/sample) (pCi/sample)}

+ BE-7 477.5¢ * 10.42 2.31E+03 1.548+02 1.54E+02
N&-22 1274.54 99.94 3.82E+00 6.01E+00 6.01E+00

+ @ NA~24 1368.53 99.99 1.00E+26 1.00E+26 1.00E+286
@ 2754.09 99.86 1.00E+26 1,00E+2%

+ AL-26 1808.65% 99.76 -8.90E-01 5.50E+00 5.50E+00
+ K-40 1460.81 10.467 1.58E+01 5.26E+01 5.26E+01
+ @ AR~41 1293.64 99.16 1.00E+26 1.00E+26 1,00E+26
+ TI-44 £7.88 ©4.40 1.41E-01 1.33E+00 1.42E+00
78.34 96.00 -5.45E-01 1,33E+400

+ S5C-46 889.25 99,98 0.00E+00 8.95E+0C 8.95E+00
1120.51 99,99 -6.17E+00 1.08E+01

+ V-48 983,52 99.98 -3.3BE+01 2,57E+02 2.57E+02
1312.10 97.50 ~-1.54E+01 3.04E+02

+ CR-51 320.08 9.83 1.51m+02 3.00E+02 3.00E+02
+ MN-54 834.83 99.97 1.18E+C0 4.77E+00 4.77E+00
+ CO-56 846.75 99.96 -5.49E-01 9.83E+00 9.83E+00
1037.75 14.03 -4.82E+01 7.48E+01

1238.25 67.00 1.04E+00 1.685+01

1771.40 15.51 -2.16E+01 9.15E+01

2598 .48 16.90 -1.058+01 8.70E+01

+ Co-57 122.06 85.51 -2.63E-01 1.91E+00 1.91E+00
136.48 10.60 ~-5.63E-01 _ 1.67E+01

+ CO-58 810.76 89,40 8.68E-01 1.11E+01 1.11E+C1
+ FE-58 109%.22 56.50 ~1.28E+01 3.57E4+01L 3.57E+01
1291.56 43.20 -5.70E+00 5.33E+01

+ CO-60 1173.22 100.00 2.2%E+00 5.59E+00 5.56E+00
1332.49 100.00 8.33E-01 5.59E+00C
+ ZN-65 1115.52 50.75 3.72E+00 1.40E+01 1.40E+01
+ GA~67 93.31 35.70 3.88E+0% 2.26E+09 2.26E+09
208.85 2.24 -1.92E+09 4. 79E+10

300,22 16.00 =-2.32E+09 9,49E+09

+ SE-75 121.11 16.70 -1.61E+00 4 .03E+00 1.33E+01
136.00 59.20 5.86E-01 4,03E+00

264.65 59.80 4.38E+00 6,94E+00

279.53 25.20 -8.54E-01 1.63E+01

400.65 11.40 -2.33E+01 4,09E+01

+ RB-82 776.52 13.00 3.60E+01 3.8%E+02 3.89E+02
+ RB=-83 520,41 46.00 -3.97E+00 1.26E+01 1.26E+01
529.64 30.30 7.05E+00 2.27E+01

552.65 16.40 -5.83E+00 3.98E+01

+ KR~85 513.9% 0.43 2.48E+C3 1.14E+03 1.148+03
+ SR=85 513.9% 99.27 2.94E+01 1.34E+01 1.348+01
+ Y-83 £98.02 93,40 5.34E+00 9.62E+00 9.62E+00
1836.01 99.38 2.47E+C0 1.20E+01

+ NB-93M 16.57 9.43 7. 73E+02 1.96E+02 1.96E+02
+ NB-24 702.63 100.00 -~3.14E-01 4.03E+00 4,37E+00
871.10 100.00 3.26E-01 4,03E+00
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ENGWESAQ04
Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) : {(pCi/sample) (pCi/sample} (pCi/sample)
+ NB-95 765.76 99.81 -1.40E+00 2.54E+01 2.,54E+01
+ NB-95M 235.69 25.00 -1.82E+08 6.81E+08 6.81lE+08
ZR-95 724,18 43.70 1.60E+00 1.92E4+C1 2.56E+01
756,72 55.30 -3.37E+00 1.92E+01
+ MO-99 181.06 6.20 -7.31E+11  6.78E+11  6.78FE+11
739.58 12.80 -1.59E+11 7.62E411
778.00 4,50 8.24F+11 2.09E+12
+ RU=103 497,08 89.00 1.27E4+00 1.70E+01  1.70E+401
+ RU-106 621.84 9.80 -5.90E+00 3.80E+01  3.80FE+01
+ AG-108M 433,93 89,60  2,71E-01  3,35E+00  3.35F+00
614.37 80.40 -2.35E4+90 3.64E+00
722.95 80,50 2.10E+00 4,52E+00
+ CD-109 88.03 3.72 -3.56E+01 4.27E+01  4.27E+01
+ AG-110M 657.75 83.14 -2.10E+00 5.06E+00 5.06E+00
677.61 10,53 3.27F4+00 4 53E+01
706.67 16.46  8.26E+00 3,53F4+01
763.93 21.98 -2.88E+00 2.28E+01
884.67 71.63  2.20E-01 7.53E+00
1384.27 23.94 -1.12E+400 2647401
+ CD-113M 263,70 0.02 2.71E+03  1.03E+04  1.03E+04
+ gN-1123 255.12 1.93 ~9.69E+01  7.32E+00  2.00E+02
391.69 64.90 =-1.76E-01 7.32E+00
+ TE123M 159.00 84.10 -9.08E-01 3.17E+00  3.17E+00
+ SB-124 §02.71 97.87 -9.30E400 1.11E+01  1.11E+01
645.85 7.26  1.61E+01 1.47E+02
722.78 11.10 6.77E+01 1.10E+02
1691.02 49.00 ~4.75E+00 2.98%401
+ I-12% 35,49 £.49 -6.38E+00 1.01E+02 1.01E+02
+ SB-125 176.33 £.89 =-8.91E-01 1.16E+01 2.75E+01
427.89 29.33 8. 84E+00 1.16E+01
463.38 10.35 =7.36E+00 3.04E+01
600.56 17.80 =~1.88E+00 2.15E4+01
635,90 11.32 -1.53E+401 3.13E+01
+ SB-126 414.70 83,30 ~1.34E+02 6.66E+02  6.66E+02
666,33 55,60 1.57E+02 8.18E+02
6£95.00 99.60  5.37E+02 G, 20E+02 ,
720,50 53.80 -3.92E+02 1.39E+03 |
+ SN-126 87.57 37.00 -3.10E+00  3.72E+00  3,72E+Q0 :
+ SB-127 473,00 25.00  4,08E+07 2.63E+08  5.8BE+08 E
685.20 35.70 -1.62F+08 2. 63E+08 :
783.80 14.70 ~=3.85E+07 €. T6E+08 :
+ I-129 26,78 57.00 -4.18E+00 S5.17E+00 5.17E+00 (
33.60 13.20 =8.69E+00 1.79E+01 :
3%.58 7.52 7.01E+00 2 .57E+01 ;
+ I-131 284 .30 6.05 -6.57E+04  1.15E+04  1.43E+05 |
364.48 81.20 6.45E+03 1.15E+04 :
636.97 7.26 —7.67E+04 1.62E+05 ;
722,89 1.80 4,93E+05 8.01E+05 y
|
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ENGWESAQG4
Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) (pCi/sample} (pCi/sample} (pCifsample}
+ TE-132 49,72 13.10 45,17E+08 1.32E+09 G.73E+09
228.16 88.00 ~1.23E+08 1.32E+09
+ BA-133 81.00 33.00 -1.13E-01 4.00E+00 4.00E+0C
302.84 17.80 1.43E+00 1.57E+01
356.01 60.00 -5.06E-02 4.66E+00
+ Q4 I-133 529.87 286.30 1.00E+26 1.00E+2¢6 1.00E+26
+ XE-133 81.00 38.00 -2.63E+04 9.36E+05 9.36E+05
+ C5-134 563.23 8.38 1.23E+01 4.30E+00 4.11E+01
569.32 15.43 -9.23E+00 2.49E+01
504.70 97.60 -7.80E-02 4.30E4+00
795.84 85.40 -1.30E+00 4.56E+00
801,93 8.73 1.31E+01 5.28E+01
+ C5-135 268.24 16.00 6.12E+00 1.52E401 1.528+01
o+ @ T-135 1131.51 22.50 1.00E+26 1.00E+26 1.00E+26
@ 1260.41 28.60 0.00E+00 1.00E+26
@ 1678.03 9.54 1.00E+26 1.00E+26
+ CS-136 153.22 7.46 1.22E+03 5.66E+02 3.01E+03
163.89 4.61 -1.66E+03 5.03E+03
176.55 13.56 -6.23E+01 1.92E+03
273.65 12.66 ~1.06E+03 2.70E+03
340.57 48 .50 1.75E+02 8.24B+02
818.50 99.70 6.83E+01 5.66E+02
1048.07 79.60 3.16E+02 8.01E+02
1235.34 19.70 1.48E+03 3.80E+03
+ C8-137 £61.65 85.12 3.07E+00 4.86E+00 4.86E+00
+ LA~138 788.74 34.00 1.44F+00 5.93E+00 1.12E+01
1435.80 £6.00 -2.26E+00 5.93E+00
+ CE-139 165.85 80.35 8.30E~01 3.28E+00 3.29E+00
+ BA-140 162.64 6.70 ~1.26E+03 2.11F+03 3.98E+03
304.84 4,50 -3.54E+02 1.05E+04
423.70 3.20 2.63E+03 1.61E+04
437.55 2.00 -7.53E+02 2.38E+04
537.32 25.00 -5.,84E+02 2.11E+03
+ LA-140 328.77 20.50 -1.35E+03 1.02E+03 2.09E+03
487.03 45.50 -3.66E+02 1.02E+03
815.85 23.50 4.99E+02 Z2.92E+03
15%6.49 95.49 3.83E+02 1.12E+03
+ CE-141 145.44 48.40 ~1.95E+01 2.21E+01 2.21E+01
+ @ CE-143 57.36 11.80 1.00E+26 1.00E+26 1.00E+26
@ 293.26 42.00 1.00E+26 1.00E+26
@ 664.55 5.20 1.00E+26 1.00E+26
+ CE~-144 133.54 10.80 -6.62E+00 1.57E+01 1.57E+01
+ PM-144 476.78 42.00 1.93E+02 3.76E+00 2.76E+01
518.01 98.60 -5.84E~01 3.76E+00
696,49 95.49 5.61E-01 5.41E+00
-+ PM-145 36.85 21.7¢0  -2.%0E+00 5.20E+00 9.67E+00
37.386 39.70 3.78E-02 5.20E+00
42,30 15.10 2.72E+00 1.73E+01
72.40 2.31 3.82E+01 5.76E+01
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ENGWESAQQ4
Nuclide Energy Yield{%) Activity  Nuclide MDA Line MDA
Name (keV) {pCi/sample) (pCi/sample) (pCi/sample}
+ PM-14¢6 453.90 39.94 -1.50E-01 7.96E+00 7.96E+00
735.90 14.01 2.35E+01 3.30E+01
747.13 13.10 1.81FE+01 3.35E+01
+ ND-~147 91.11 28.90 3.61E+03 2.04E+03 2, 04F+03
531.02 13.10 -1.03E+03 9,39E+03
+ PM-149 285.90 3.10 -1.80E+13 6.36E+14 6.36E+14
+ EU-152 121.78 20.50 -8.70E-01 6.32E+00 6.32E+00
244.69 5.40 3.42E+00 4.29E+01
344 .27 19.13 -9.85E+00 1.36E+01
778.89 9.20 1.77E+01 4.4%E+01
964.01 10.40 -4.26E+00 4.58E+01
1085.78 7.22 ~6.29E+00 6.67E+01
1112.02 9.460 8.43E+00 5.66E+01
1407.95 14.94 2.36E+00 3.21E+01
+ GD-153 97.43 31.30 —-4.49E+00 5.37E+Q0 5.37E+00
103.18 22.20 -2.38E+00 7.00E+00
+ EU-154 123.07 40.50 -3.03E-C1 3.26E+00 3.26E+00
723.30 19.70 9.85E+00 2.12E+01
873.1¢ 11.50 9.02E-02 3,.51E+01
986.32 10.30 3.34E+00 4,75E+01
1004.76 17.90 2.54E+00 2.62E+01
1274.,45 35.50 1,03E+01 1.61E+01
+ EU~155 86.50 30.90 -7.94E+C0 4,.42FE+00 4.42E+00
105.30 20.70 7.25E-01 6.05E+00
+ EU-156 811.77 10.40 6.51E+02 3.13F+03 3.13E+03
1153.47 7.20 1.22E+02 5.48E+03
1230.71 8.90 -1.22E+03 4,03E+03
+ HO-166M 184.41 72.60 2.80E+00 2.73E+00 2.73E+00
280.45 29.60 -2.62E+00 8.02E+00
410,94 11.10 1.68E+01 2.67E+01
711.69 54.10 7.158-01 7.49E+00
+ TM-171 66.72 0.14 6.04E+02 1.08E+03 1.08E+03
+ Hr-172 81.75 4.52 =~1.25E+01 1.26E+01 3.11E+01
125.81 11.30 -5.78E+00 1.26E+01
+ LUu~-172 181.53 20.60 3.25E+04 1.25R+05 1.67E+05
810.06 16.63 3.69E+04 4.73E+05
912,12 15.25 -9.26E+014 5.03E+05
1093.66 62.50 -5.21E+04 1.25E+05
+ LU-173 100.72 5.24 -3.37E+01 1.30E+01 2.5584+01
272.11 21.20 2.11E+00 1.30E+01
+ HE-1775 343.40C 84,00 -3.06E+00 8.04E+0C 8.04E+00
+ LU-1746 88,34 13.30 7.39E+00 2.24E+00 1.08E+01
201.83 86.00 1.45E+00 2.24E+00
300.78 94.00 -8.24E-02 3.02E+00
+ TA-182 67.75% 41.20 5.72E-01 5,76E+00C 5,76E+00
1121 .30 34,%0 -4.10E+00 2.54E+01
1189.05 16.23 =-3.78E+00 5.17E+01
1221.41 26.98 2.00E+01 3.73E401
1231.02 11.44 -2.24E+01 7.39E401
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ENGWESAQ04
Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) {pCi/sample) (pCi/sample} (pCi/sample)
+ IR-182 308.48 29.68 7.89E+00 1.49E+01 2.29E+01
468.07 48.10 2.48E+00 1.49E+01
+ HG-203 279.19 77.30 -6.57E-01 1.26E+01 1.26E+01
+ BI-207 569.67 97.72 -1.34E+0Q00 3.62E+00 3.6G2E+00
1063.62 74.%0 ~1.71E+00 5.55E+00
+ TL-208 583.14 30.22 5.0ZE+00 1.13E+01 1.13E+01
860.37 4.48 1.93E+01 1.00E+02
26l4.66 35.85 1.72E+01 2_.87E+01
+ BI-210M 262.00 45,00 -1.98E+00 5.06E+00 5.06E+00
300.00 23.00 4 .08E-01 1.21E+01
+ PE-210 46.50 * 4.25 3.25E+02 5.07E+01 5.07E+01
+ PBR-211 404,84 2.80 3.07E+01 9.96E+01 9.96E+01
831.96 2.90 -6.13E+01 1.20E+02
+ RI-212 727,17 11.8¢ 4.66E+00 3.44E+01 3.44F+01
1620.62 2.75 =-3.70E+01 1.82E+02
+ PB-212Z2 238.63 44.60 1.10E+00 5.01E+00 5.01E+00
300.0%9 3.41 2.76E+00 8.19E+01
+ BI-214 609.31 46,30 3,91E+00 8.54E+4+00 8.54E+00
1120.2% 15.10 -1.87E+01 3.27E+01
1764.49 15.80 1.96E+01 4.42E+01
2204.22 4,28 3.54E+00 1.47E+02
+ PB-214 295,21 19.19 2.49E+00 7.41E+00 1.46E+01
351,92 37.19 2.96E4+00 7.41E+00
+ RN-219 401.80 6.50 -1.88E+01 4.17E+01 4.17E+01
+ RA-223 323.87 3.88 4,83E+00 6.88E+01 6.88E+01
+ RA-224 240.98 3.%5 -3.93E+400 5.72E+01 5,72E+01
+ RA-225 40.00 31.00C 1.42E+02 5.1%E+02 5.19E+02
+ RA-226 186.21 3.28 6.11E+01 6.03E+01 6.03E+01
+ TH-227 50.10 8.40 1.,70E+00 1.88E+01 2.69E+01
236.00 11,50 =-5.04FK+00 1.88E+01
256.20 6.30 -1.24E+401 3.46E+01
+ AC-228 338.32 11.40 1.38E+01 1.61E+01 2.44F+01
911.07 27.70 5.09E+00 1.61E+01
969,11 16.60 8.87E+00 2.,93E+01
+ TH-230C 48 .44 16.90 -6.67E-01 1.40E+C1 1.40E+01
62.85 4.60 3.14E+01 3.01E+01
67,67 0,37 3.5%E+01 3.62E+Q2
+ pPA-231 283.67 1.60 -2.72E+01 1.19E+02 1.55E+02
302.67 2.30 1.09E+01 1.19E+02
+ TH-231 25.64 14.70 -1.87E+01 2.00E+C1 3.00E+01
84.21 6.40 -1.05E+C1 2_00E+01
+ PA-233 311.98 38.60 -3.22E-01 8.21E+01 8.21E+01
+ PA-234 131.20 20.40 -3.053E-01 6. 47TE+Q0 6,47E+00
733.9¢% 8.80 2.06E+401 4.,98E+01
946.00 12.00 -1.51E+01 ] 3.48E+01
+ PA-234M 1001.03 0.92 1.21E+02 5.19E+02 5.19E+02
+ TH-234 63.29 3.80 3.13E+01 3.63E+01 3_63E+01

4;[}

i
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Nuclide Energy Yield(%) Activity Nuciide MDA Line MDA
Name (keV) {pCi/'sampie) (pCi/sample) {(pCi/sample)
+ U=-235 143.76 10.50 -3.56E+00 1.37E+01 1.37E+01
163.35 4.70 -1.11E+01 3.35E+01
205.31 4,70 =2,17E+01 3.96E+01
+ NP-237 86.50 12.60 ~1.8BE+01 .05E+01 1.05E+01
+ NP~-239 106.10 22.70 B.15E+11 .B80E+12 6.80E+12
228.18 10.70 -8.50E+12 2.44E+13
277,60 14.10 -2.06E+12 2.11E+13
+ AM-241 59,54 35,90 1.61E+00 .87E+00 3.87E+00
+ AM-243 74.867 66.00 1.84E+00 .0QE+00 2.00E+00
+ CM-243 208.75 3.29 6.41E-01 .68E+01 6.00F+01
228.14 10.60 -1.82E+400 1.3%6E+01
277.60 14.00 -1.64B+00 1.68E+01
+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum
> = MDA value not calculated
@ = Half-life too short to be able 1o perform the decay correction
? = CAUTION: MDA value is inconsistent with Currie MDA at 95% confidence levet
Nuclide Library Used 1 WOR-GAMMAT\ApexRootiCountroomiLibrary\TMAZ.NLB
Nuclide Energy Yield(%s) Line MDA  Nuclide MDA Activity Dec. Level
Name (keV) (oCi/sample)  {pCi/sample) (pCi/sample}  (pCi/sample)
+ BE-7 477.59 * 10.42 1.54E+02 1.54E+02 2.31E+03 7.43E+01
NA-22 1274 .54 89,94 6.01E+00 6.01E+00 3.82E+00 2,73E+00
@ NA-24 1368.53 99.99 1.00E+26 1.00E+26 1.00E+2¢6 1.00E+Z20
a 2754.09 899.86 1.00E+26 1.00E+26 1.00E+20
AL~26 1808.65 89.76 5.50E+00 5.50E+00 -8.90E-01 2.37E+00
K-40 1460.81 10.67 5.26E+01 5.26E+01 1.58E+01 2.35E+01
@ AR-41 1263.64 89.16 1.00E+26 1.00E+26 1.00E+26 1.00E+20
TI-44 67.88 ©4.40 1.42E+400 1.33E+00 1.41E-01 6.95E-01
78.34 86.C0 1.33E+00 -5.45E-C1 6.52E-01
SC-46 889.25 99,98 8.95E+00 8.95E+00 C.00E+CO 4,12E+00
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Nuclide Energy Yield{%s) Line MDA Nuclide MDA Activity Dec. Level
Name (keV) (pCi/sample)  (pCi/sampie) (pCi/sample}  (pCi/sample)
3C-46 1120.51 99.99 1.08E+01 8.95E+00 -6.17E+00 4.92E+00
V-48 983.52 99.98 2.57E+02 2.57E+02 -3,38E+01 1.17E+02
1312.10 97.50 3.04E+02 -1.54E+01 1.36E+02

CR-51 320.08 8.83 3.00E+02 3.00E+02 1.518+02 1.45E+02
MN-54 834.83 9,97 4.77E+00 4.77E+00 1.18E+00 2.20E+00
CO-56 846.75 95.96 9.83E+00 9.83E+00 -5.49E-01 4,56E+00C
1037.75 14,03 7.48E+01 -4 ,.82E+01 3.41E+01

1238.25 67.00 1,.68E+01 1.04E+00 7.53E+00

1771.40 15.51 9.15E+01 -2.16E+01 4 .03E4+01

2598.48 16.90 8.70E+01 -1.05E+01 3.57E+01

CO-57 122.086 85.51 1.91E+00 1.91E+00 -2.63E-01 9.2%E-01
136€.48 10.460 1.67E+01 -5.69E~-01 8.11E+00

Co-58 810.76 $9.40 1.11E+01 1.11E+01 3.68E~-01 5.19E+00
FE-59 1099.22 56.50 3.57E+01 3.57E+01 -1.28E+01 1.62E+01
12981.5¢6 43,20 5,33E+01 -5.70E+00 2.41E+01

Co-60 1173.272 100.00 5.60E+00 5.59E+00 2.,29E+Q0 2.59E+00
1332.49 100,00 5.59E+00 8.33E~01 2.52E+00

ZN-65 1115.52 50.75 1.40E+01 1.40E+01 3.72E+00 6.45E+00
GA=-67 93.31 35,70 2,.26E+09 2.26E+09 3.88E+09 1.11E+09
208.95 2.24 1,79E+10 -1.92E+09 2.33E+10

300.22 16.00 9.498+09 -2.32E+09 4.60E+09

SE-75 121.11 16.70 1,338+401 4,03E+00 -1.61E+00 6.4¢cE+00
136.00 59.20 4 03E+00 5.86FE-01 1.96E+00

264 .65 59.80 6.24E+00 4.38E+00 3.37E+00

279.53 25.20 1,.63E+01 -8.54E-01 7.91E+00

400.65 11.40 4.09E+01 -2.33E+01 1.95E+01

RB-82 776.52 13.00 3.89E+02 3.88E+02 3.60E+01 1.80E+02
RB-83 520.41 46.00 1.26E+C1 1.26E+01 -3,97E+00 5.92E+00
529.64 30.30 2.27E+C1 7.05E+00 1.07E+01

552.65 16.40 3.98E+(C1 -5.83E+00 1.87E+01

KR-85 513.99 0.43 1.14E+03 1.14E+03 2.48E+03 5,.48E+02
SR-85 513.99 99.27 1.34E+01 1.34E+01 2.94E+01 6.49E+00
Y-88 898,02 93,40 9.62F+00 9.62E+00 5.34E+00 4,48R+0Q00
18346.01 99,38 1.20E+01 2.47R+00 5.26E+00

NB-93M 16.57 9.43 1.96E+02 1.96E+02 7.73E+02 9.61m+01
NB-94 702.63 10C.00 4,37E+00 4.03E+00 ~-3.14E-01 2.06B+00
§71.10 100.00 4,03E4+00 3.26E-01 1.85E+00

NB-95 765.7179 99,81 2.24E+01 2.,54E+01 -1.40E+00 1.18E+01
NB-95M 235.69 25.00 6.81E+08 6.81E+08 -1.82E+08 3.30E+08
ZR-95 724.18 43.70 2.56E+01 1.82E+01 1.60E+00 1,.20E+01
756.72 55.30 1.92E+01 -3.37E+00 g8.92E+00Q

MO-99 181.0¢6 6.20 ©.78E+11 6,78E+11 =7.318+11 3.30E+11
739.58 12.80 T.02E+11 -1.5%E+11 3.57E+11

778,00 4.50 2.09E+12 8.24E+11 9.71E+11

RU-103 497.08 8%.00 1.70E+01L 1.70E+01 1.27E+00 8.02E+00
RU-106 621.84 .80 3.80E+01 3.80E+01 -5.90E+00 1.77E+01
AG-108M 433.93 82.90 3.35E+00 3.35E+00 2.71E-01 1.60E+00
614.37 90.40 3.64E+00 -2.35E+00 1.70E+00Q

722.95 90.50 4.52E+00 2.10E+00 2.12E+00

CD-109 88.03 3.72 4,27E+01 4.27E+01 -3,56E+01 2.09E+01
AG-110M 657.75 93.14 5.06E+00 5.06E+00 -2.10E+00 2.37E+00
677.61 10.53 4,53E+01 3.27E+00 2.12E+01

706.67 16.46 3.53E+01 8.26E+(C0 1.67E+01




8/31/2015  13:18:32AM Page 19 of 23
Analysis Report for  1508106-07
ENGWESAQ04
Nuclide Energy Yield(%) Line MDA  Nuclide MDA Activity Dec. Level
Name (keV) {pCi/sampie}  (pCi/sample} (pCi/sample) (pCi/sample)
AG-110M 763.93 21.98 2.28E+01 5.06E+00 -2 .88E+00 1.06E+01
884,067 71.63 7.53E+00 2.20E-01 3.47E+00
1384.27 23.94 2.604E+01 -1.12E+00 1.17E+01
CD-113M 263.70 0.02 1.03E+04 1,03E+04 2.71E+03 5.01E+03
SN-113 255,12 1.93 2,.00FE+02 7.32E+00 -9.69E+01 9.69E+01
391.69% 04 .90 7.32E+00 -1.76E~01 3.50E+00
TE123M 159.00 84.10 3.17E+00 3.17E+00 -8.05E-01 L.54E+00
SE-124 602.71 97.87 1.118+01 1.11E+01 ~9.30E+00 5.23E+00
645,85 7.26 1.47E+02 1.61E+01 6.8%E+01
722 .78 11.10 1.10E+02 6.77E+01 5.16E+01
1691.02 49.00 2.98E+01 -4 .75E+00 1.28E+01
T-125 35.49 6,49 1.01E+02 1.01B+02 -6,38E+00 4,93E+01
SB-125 176.33 6.89 2.75E+01 L1.16E+01 -8.91E-01 1.34E+01
127,86 29.33 1.16E+01 8.84E+00 5.55E+00
463,38 10.35 3.04E+01 -7 .360E+00 1.45F+01
600.56 17.80 2.15E+01 -1.88E+00 1.028+01
635.90 11.32 3.13E+01 -1.53E+01 1.46E+01
SB-126 414.70 83.30 6.66E+02 6.66E+02 -1.34E+02 3.18E+02
666.33 99,60 8.18E+02 1.57E+02 3.86E+02
655.00 99.60 5.20E+02 5.37+02 4,36E+02
720.50 53.80 1.39%E+03 -3.92E+02 6.47E+02
SN-126 87.5%7 37.00 3,72E+00 3.72E+00 -3.10E+00 1.82E+00
SB-127 473,00 25.00 5.88E+08 2.63E+08 4.08E+07 2.86E+08
685.20 35.70 2.63E+08 -1.62E+08 1.23FE+08
783.80 14.70 6.76E+08 -3.85E+07 3.14E+08
I-129 29,78 57.00 5,17E+00 5,17E+00 -4 .18E+0C 2.53E+00
33.60 12.20 1.79E+01 -8 .69E4+00 8.77E+00
39.58 7.52 2.57E+01 7.01E+00 1.26E+01
I-131 284,30 6.05 1.43E+05 1.15E+04 -6.57E+04 6.94K+04
364.48 81.20 1.15E+04 6.45E+03 5.54E+03
636.97 7.26 1.62E+05 -7.67E+04 7.58E+04
722.8% 1.8¢ 8.01FE+05 4,93E+05 3.76E+05
TE-132 49.72 13.10 9.73E+09 1.32E+09 6.17E+08 4.80E+09
228.106 88.00 1.32E+089 ~1.23E+08 6.38E4+08
BA-133 81,00 33.00 4,00E+00 4.00E+00 -1.13E-01 1.96E+00
302,84 17.80 1.57E+01 1.43E+00 7.58E+00
356.01 e0.00 4.06E+00 -5.06E~02Z2 2.24R+00
@ I-133 529.87 86.30 1.00E+286 1.00E+26 1.00E+26 1.00E+20
XE-133 81.00 38.00 9.36E+05 9.36E+05 -2.63E+04 4.57E+05
CS-134 563.23 8.38 4,11B+01 4,30E+00 1.238+01 1.93E+01
569,32 15.43 2.49E4+01 =9 ,23F+00 1.18E+01
604.70 87.60 4,30E+00 -7.80E-02 2.04E+C0
795,84 85.40 4.56E+00 -1.30E+C0 2.10E+00
801.93 8.73 5.28E+01 1.318+01 2.46E+01
C5~135 268,24 16.00 1.52E+01 1.52E+01 6.12E+00 7.37E+C0
@ I-135 1131.51 22.50 1.00E+26 1.00E+26 1.00E+2¢6 1.00E+20
i 1260.41 28.60 1.00E+26 0.00E+00 1.00E+20
G 1678,03 8.54 1.00E+26 1.00E+26 1.00E+20
C5-136 153.22 7.46 3.01E+03 5.66E+02 1.22E+03 1.46E+03
163,889 4,61 5.03E+03 -1.66E+03 2.44FE+03
176.55 13.56 1.92E+03 -6.238+01 9.36E+02
273.65 12.66 2.70E+03 -1.06E+03 1.31¥+03
340.57 48.50 8.24E+072 1.75E+02 3.978+02
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Nuclide Energy Yield(%s) Line MDA  Nuclide MDA Activity Dec. Level
Name (keV) (pCi/sample)  (pCi/sample} (pCi/sample) (pCi/sample)
C5-136 818.50 99.70 5.66E+02 5.66E+02 ©.83E+01 2.61E+02
1048.07 79.60 9.01E+02 3.16E+02 4.13E+02
. 1235.34 19.70 3.80E+03 1.48%+03 1.72E+03
Ccs~-137 661.65 85.12 4.86E+00 4.8¢E+00 3.07E+00 2.30E+00
LA-138 788.74 34.00 1.12E+01 5.,93E+00 1.44F+00 5.19E+Q0
1435_80 66.00 5. 93E+00 -2.26E4+00 2.02E+00
CE=-139 165.85 80.35 3.28E+00 3.289E+00 g8.30E-01 1.60E+00
BA-140 162.64 6.70 3.98E+03 2.11E+03 -1.26F+03 1.94E+03
304.84 4.50 1.05E+04 -3,54E+02 5.07E+03
423.70 3.20 1.61E+04 2.63E+03 7.71LE+03
437.55 2.00 2.38E+04 -7.53E+02 1.13E+04
537.32 25,00 2.11E+03 -5.84E+02 9.87E+02
LA-140 328,77 20.50 2,09E+03 1.02E+03 -1.35E+03 1.01E+03
487.03 45,50 1.02E+03 -3.66E+02 4.83E+02
815,85 23.50 2.92E+03 4,99E+02 1.35E+03
1596.49 95.49 1.12E+03 3.83E+02 5.03E+02
CE-141 145.44 48.40 2.21E+01 2.21E+01 -1.85E+01 1.07E+01
@ Cr-143 57.36 11.80 1.00E+26 1.00E+26 1.00E+26 1.00E+20
@ 293.26 42.00 1.00E+26 1.00E+26 1.00E+20
@ 664.55 5.20 1.00E+26 1.00E+26 1.00E+20
CE-144 133.54 10.80 1.57E+01 1.57E+01 -6.62E+00 7.64E+00
PM-144 476.78 42.00 2.76E+01 3.76E+00 1.93E+02 1.36E+01
618.01 98.60 3.76E4+00 -5.84E-01 L.75E+00
696.49%9 99.49 5,41E+00 5.61E-01 2.56E+00
PM-145 36.85 21.70 9.67E+00 5.20E+00 -2.90E+00 4.73E+00
37.36 38.70 5.20E+00 3,78E-02 2.55FE+00
42.30 15.10 1.73E+01 2.,72E+00 8.52E+00
72.40 2.31 5.7¢8+01 3.82FE+01 2.82E+01
PM-146 453.90 39.94 7.,96E+80 7.96E+00 -1.50E-01 3.79E+00
735.90 14.01 3.30E+01 2.35E+01 1.55E+01
747,13 13.10 3,35E+01 1.81E+01 1.57E+01
ND-147 91.11 28.50 2.04E+03 2.04E+03 3.61E+03 1.00E+03
531.02 13.10 9.39F+03 =1.03E+03 4.44F+03
PM-149 285.90 3.10 6.36E+14 6.36E+14 -1.80E+13 3.08E+14
EU~-152 121,78 20.50 6.32E+00 6.32E+00 -8.70E-01 3.07E+090
244,69 5.40 4.298+01 3.42E+00 2.08E+01
344,27 12.13 1.36E+01 -9.85E+00 6.54E+00
778.89%9 9.2¢ 4.49F+01 1.77E+01 2.09E+01
9564.01 10.4¢C 4.588+01 -4 . 26E+00 2.11E+01L
1085.78 7.22 6.67FR+01 ~6,29E+00 3.04E+01
1112.,02 9.60 5.66E+01 8.43E+00 2.60E+01
1407.95 14.94 3.21E+01 2.36E+00 1.41E+01
GD—-153 97.43 31.30 5.37E+00 5.37E+00 -4,49E+00 2.62E+00
103.18 22.20 7.00E+00 -2.38E4+00 3.40E+00
EU-154 123.07 40.50 3.2684+00 3.26E+00 -3.03E-01 1.59E+00
723.30 12,70 2.12E+01 $.85E+00 9.92E+Q0
873.19 11.50 3.51E+01 .02E-02 1.61E+01
596.32 10.30 4.,755+01 3.34E+00 2.19E+C1
10C4.7¢ 17.90 2.62E+01 2.54E+00 1.20E+01
1274.45 35.50 1.61E+01 1.03E+01 7.32E+00
EU-155 86.50 3C.90 4.,42E+00 4.42E+00 ~7.94E+00 2.,16%8+00
105,30 20.70 6.05E+00 7.25E~-01 2.948+00
EU-15¢6 811,77 10.40 3.13E+03 3.13E+03 6.51E+02 1.46E+03
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Nuclide Energy Yield(%) Line MDA  Nuclide MDA Activity Dec. Level
Name (keV) (oCi/sample)  (pCi/sample) (pCi/sample) (pCi/sample)
EU-156 1153.47 7,20 5,.48BE+03 3.13E+03 1.22E+02 2.50E+03
1230.71 8.90 4,03E+03 -1.22E+03 1.81E+03
HO~166M 184,41 12.60 2.73E+00 2.73E+00 2.80E+00 1.33E+00
280.45 29.60 8.02E+00 -2.62E+00 3.88E+00
410.94 11.10 2.67E+01 1.68E+01 1.28E+01
711.69 54,10 7.49E+00 7.15E-01 3.51E+00
TM-171 66.72 0.14 1.08E+03 1.08E+03 6.64E+02 5.28E+02
HF-172 81.75 4,52 3.11E+01 1.26E+01 -1.25E+01 1.52E+01
125.81 11.30 1.26E+01 -5.78E+00 6.1L1E4+Q0
LU-172 181.53 20.860 1.67E+05 1.25E+05 3.25E+04 8.16E+04
810.0¢6 16.63 4.,73E+05 3.69E+04 2.208+05
812.12 15.25 5.03E+05 -%.26E+01 2.31E+05
1093.66 62.50 1.25E+05 -5 .21E+04 5.64E+04
LU-173 100.72 5.24 2.55E+01 1.30E+01 -3.37E+01 1.24E+01
272.11 21,20 1.30E+01 2.11E+00 6.28E+00
HE-175 343.40 84,00 g.,04E+00 8.04E+Q0 -3.06E+00 3.87E+00
LU-17¢6 88.34 13.30 1.09E+01 2.24E+00 7.39E+00 5.34E+00
201,83 86.00 2.24E+00 1.45E+00 1.C9E+00
306.78 94.00 3.02E+00 -8.24F-02 1.46E+00
TA-182 67.75 41.20 5.76E+00 5.76E+00 5.72E-01 Z2.82E+00
1121.30 34.%90 2.54E+01 -4, 10E+0Q0 1.16E+01
1189.05 16.23 5.17E+01 -3.78E+00C 2.33E+01
1221.41 26.98 3.73E+01 2.00E+01 1.71E4+01
1231.02 11.44 7.39E+01 -2.24E+01 3.32E+01
IR-192 308.46 29.68 2.29E+01 1.4%E+01 7.89E+00 1.11E+01
468.07 48,10 1.49E+01 2.48E+00 7.06E+00
HG-203 279.19 77.30 1.26E+01 1.26E+401 -6.57E-01 6.08E+Q0
BI-207 568.67 97.72 3.62E4+00 3.62E+0C0 -1.34E+00 1.71E+00
1063.62 74,90 5.55E+00 -1.71E+00 2.50E+Q0
TL-208 583.14 30.22 1.13E+01 1.13E+01 5.02E+00 5.34E+00
860.37 4.48 1.00E+02 1.23E+01 4.67E+01
2614.66 35.85 2.87E+01 1.72E+01 1.27E+01
BI-210M 2¢2.00 45.00 5.06E+00 5.06E+00 -1.98E+00 2. 45E+00
300.00 23.00 1.21E+01 4.08E-01 5.88E+00
+ PR-210 46.50 4.25 5.C7E+01 5.07E+01 3.25E4+02 2.49E+01
PB-211 404,84 2.90 9.96E+01 9.96E+01 3.07E4+01 4.77E+01
831.9¢6 2.90 1.20E+02 -6.13E+01 5.48E+0C1
BI-212 727 .17 11.80 3.44F+01 3.448+401 4.66E4+00 1.61E+01
1620.62 2.75 1.82E+02 ~-3.70E+01 7.86E+01
PR-212 238.63 44,60 5.01E+C0 5.018+00 1.1CE+00 2.43E+0C
300.09 3.41 8.19E+01 2.76E+00 3.978+01
BI-214 609.31 46.30 8.54E+00 8.54E+00 3.91E+00 4.05E400C
1120.2¢ 15.10 3.27E+01 -1.,87E+01 1.498+01
1764.48 15.80 4, 42FR+01 1.96E+01 1.97E+01
2204.22 4.98 1.47E+02 3.54E+00 6.38E+01
PR-214 295.21 19.19 1.46E+01 7.41E+00 2.49R+00 7.10E+00
351,92 37.19 7.41E+00 2.90E+00 3.57E+00
RN-219 401.80 6.50 4,17E+01 4.17E+01 -1.98E+01 1,99E+01
RA-223 323.87 3.88 6.88E+01 6.88BE+01 4 . 83E+G0 3.32E+01
RA-224 240,98 3.95 5.72E+01 5.72E+01 -3.93E+00 2.77E+01
RA-225 40.00 31.06 5.19E+02 5,.19E+02 1.42E+02 2.54E+02
RA-226 186.21 3.28 6.03E+01 6.03E+01 6. 1LE+Q1 2.94E+01
TH-227 50.10 8.40 2.69E+01 1.88E+01 1.70E+00 1.33E+01
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Nuciide Energy Yield(%) Line MDA Nuclide MDA Activity Dec. Level
Name (keV) {(pCi/sample)  (pCi/sample) (pCi/sample) (pCi/sample)
TH-227 236.00 11.50 1.888+01 1.888+01 -5.04E+00 S.12E+00
256.20 6.30 3.46E+01 -1.24E+01 1.67E+01

AC-228 338.32 11.40 2.44E+01 1.618+01 1.38E+01 1.18E+01
911.07 27.70 1.61E+C1 5.09E4+Q0 7.46E+00

969,11 16,60 2.93E4+01 8.87E+00 1.35E+01

TH-230 48,44 16.590 1.40E+01 1.40E+01 -6.67E-01 6.92E4+00
62.85 4,60 3.01E+401 3.14E4+01 1.48E+01

67.67 0.37 3.6Z2E+02 3,.59F+01 1.77E+02

PA-231 283.0607 1.6C 1.55E+02 1.18%E+02 -2.72E+01 7.51R+01
30z2.67 2,30 1.19E+02 1.09E+01 5.77E+01

TH-231 25.64 14.70 3.00E+01 2.00E+01 -1.87E+01 1.47E4+01
84.21 6.40 2.00E+01 ~-1,05E+01 9,78E+00

PA=233 311.98 38.60 8.21E+01 8.21E+01 -3.22E-01 3.98E+01
PA-234 131.20 20.40 6.47E+00 6.47E+00 -3.05E-01 3.158+00
733.99 8.80 4,98E+01 2.06E+01 2.34E+01

944.00 12,00 3.48E+01 ~1,518+01 1,.5%E+01

PA-234M 1001.03 0.92 5.19E+02 5,19E+02 1.21E+402 2.39E+02
TH-234 63.29 3.80 3.63E+01 3.63E+01 3.13E+01 1.78E+01
J~235 143.76 10.50 1.37E+01 1.37E+01 -3.56E+00 &.66E+00
163.35 4,70 3.35E+01 ~1.11E+01 1.63R+01

205.31 4.70 3.96E+01 -2.17E+01 1.92E+01

NP-237 86.50 12.60 1.05E+01 1.05E+01 -1.88E+01 5.12E+00
NP-238% 106.10 22.70 6.80E+12 6.BO0E+12 8.15E+11 3,31E+12
228,18 10.70 2.44F+13 -8.50E+12 1.18E+13

277.60 14,10 2. 11F+13 -2 .06E+12 1.02E+13

AM-241 59,54 35.90 3.87E+00 3.87E+00 1.61E+00 1.89E+00
AM-243 T74.67 66.00 2.00E+00 2.00E+00 1.84E+00 9.,80E-01
CM-243 209.75 3.29 6.00E+01 1.68E+01 6.41E-C1 2,.91E+01
228,14 10.60 1.96E+01 =1.82E+00 9.50E+00

277.60 14,00 1.68E+01 ~1.64E+00 8.13E+C0

+

Nuclide identified during the nuclide identification

Energy line found in the spectrum

MDA value not calculated

Half-life too short {o be able to perform the decay corrgction

LI L Y 1|

@ v

No Acticn Level results available for reporting purposes.

DATA REVIEW COMMENTS REPORT

Creation Date Comment User
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Sample Title: ENGWESAQQA4

Flapsed Live time: 14400

Elapsed Real Time: 14407
Channel|-———-—- fm— | ——=——=- | - === | === | -————== | = | === \
1: 0 0 4] 0 C 0 0 0
9: 0 0 0 0 ¢ 0 85 268
17: 209 145 138 130 107 115 102 115
25: 83 77 83 70 88 83 90 69
33: 66 83 70 17 85 97 86 88
471 73 85 88 158 387 516 290 98
45 63 43 55 77 77 68 68 54
57 76 62 68 66 73 120 126 78
651 69 71 58 70 73 74 81 69
73 18 61 78 99 90 58 54 €0
81l: 69 65 68 87 73 72 74 67
89 68 77 122 142 112 85 61 49
97; 49 67 47 44 52 44 58 47
105: 56 41 53 66 48 41 54 50
113: 51 50 60 54 44 55 57 51
121: 53 44 471 46 48 49 49 43
122: 54 48 55 50 20 43 44 54
137: 49 47 63 58 44 34 60 1
145: 47 42 34 62 35 54 49 62
153: 45 41 41 48 6l 48 41 40
16l: 43 54 48 39 55 51 45 45
165: 60 38 50 58 52 64 48 40
177: 51 53 50 42 49 54 55 64
185: 83 68 56 47 45 34 43 39
193: 47 34 31 46 49 54 39 47
201: 40 44 37 42 57 37 43 39
209; 29 45 46 48 4% 41 50 44
217 40 45 44 37 41 35 39 56
225: 33 39 35 40 43 42 31 33
233 54 42 41 34 37 51 42 42
241 44 48 45 37 40 40 42 39
249: 49 29 40 37 29 42 45 25
257: 36 27 30 34 43 36 28 44
265; 39 34 44 43 41 32 26 40
273 32 29 38 25 37 32 36 35
281: 27 27 490 34 31 35 47 31
289: 50 41 33 39 49 50 40 32
297: 43 29 50 35 39 38 40 29
305: 33 33 37 46 47 36 33 31
313: 23 24 36 31 31 30 29 32
321 45 26 27 28 30 27 16 28
329: 25 27 19 25 25 24 36 33
337: 30 23 33 28 21 26 25 20
345; 26 29 12 19 24 37 24 25
353: 24 25 35 27 10 19 28 24

36l: 20 23 16 20 139 24 24 22
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Sample Title: ENGWESAQQ4

Channel |-——-—- | ——===—= | === |—==———- | === | oo | ——————- J—m I
377: 26 15 16 20 i6 14 24 18
385: 19 22 21 17 14 15 13 18
393: 22 22 19 13 19 18 11 21
401 : 20 24 12 15 14 25 23 18
409: 22 17 14 20 21 14 16 16
417 15 17 - 20 13 14 17 20 21
425; 20 25 20 17 26 15 18 18
433 15 11 17 23 13 18 14 ]
447 : 11 13 14 i3 16 13 19 i5
449; 13 17 14 23 24 13 12 15
457 14 18 20 12 12 15 12 16
465: 12 16 11 18 14 14 15 6
473 16 19 82 289 454 347 1186 17
4871 20 11 16 10 13 5 10 13
489: 8 9 15 12 11 15 11 15
497 12 10 7 9 K 11 9 8
505 5 12 10 24 41 61 56 45
513: 31 14 G 7 8 10 7 - 10
521: 8 7 8 12 15 7 13 12
529: 7 13 17 12 S 8 11 13
537: 10 13 9 8 14 9 11 11
545; 1% 5 14 10 S 5 10 11
553: i 5 10 17 ] 9 4 G
561: 11 5 10 16 10 16 8 8
569: 14 7 17 13 12 20 15 15
577 5 10 16 S 8 11 16 G
585: 7 12 5 7 11 2 5 B
593: 8 9 15 13 8 9 9 12
£01: 3 8 13 15 11 12 11 18
609: 26 13 7 8 c 10 7 8
617: 9 6 5 7 7 5 5 11
625: 9 9 7 o 10 9 8 9
633 8 12 3 12 4 7 6 9
6d1l; 11 13 8 7 8 11 5 7
649: 8 13 7 5 & 6 5 7
65h7: 13 8 o 11 14 18 7 12
665+ 9 9 6 11 13 10 3 5
673: 7 9 9 5 12 8 6 5
681: 11 10 5 12 7 8 5 5
b89: 3 11 13 17 14 9 10 15
697: 12 7 12 7 11 10 i2 13
705: 13 10 S e 11 11 7 10
713 11 7 3 2 7 8 9 o
721 9 7 8 8 12 1C 7 &)
729 8 o S 9 10 5 lc 13
737 11 6 9 6 3 3 5 10
745 10 11 5 7 14 o 8 8
753: 6 4 5 5 7 8 10 5
7el: 6 8 2 5 7 9 8 8
769: 6 5 6 7 2 ) 4 6
777 6 8 9 7 10 <) 2 9
785: 4 3 9 5 5 8 € 5
793: 5 5 4 3 7 3] 3 6
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Analysis Reportfor  1508106-08
ENGWESAQD05

8/31/2015  2:19:34PM

Apex-Gamma

(?bg;\%if\m/

Page 1 of 27

GAMMA SPECTRUM ANALYSIS

Sample Identification
Sample Description
Sample Type

Sample Size
Facility

Sample Taken On
Acquisition Started

Procedure
Operator
Detector Name
Geometry

Live Time

Real Time

Dead Time

Peak Locate Threshold

Peak L.ocate Range (in channels}
Peak Area Range (in channels)
Identification Energy Tolerance

Energy Calibration Used Done On

Efficiency Calibration Used Done On
Efficiency Calibration Description

Sample Number

: 1508106-08
: ENGWESAQG5
: FILTER

: 7.84CE-01 sample
: Countroom

1 5/27/2015  3:27:20PM
: 8/31/2015 10:19;19AM

. GAF-14 pCi

: Agministrator

: GE1

. GAF-14

1 14400.0 seconds
: 14401.7 seconds

1001 %

1 2.50

1 1-4096

: 19 - 4096
: 1.000 keV

; 10/25/2014
: 10/25/2014

. 26632

PEAK-TO-TOTAL CALIBRATION REPORT

Peak-to-Total Efficiency Calibration Equation

G
A




8/31/2015  2:19:34PM Page 2 of 27
Analysis Report for ~ 1508106-08

ENGWESAQCDS
PEAK LOCATE REPORT
Peak Locate Performed cn ;. 8/31/2015 2:19:25PM
Peak Locate From Channel D
Peak Locate Te Channel . 4096
Peak Search Sensitivity : 250
Peak No.  Energy (keV) Centroid Channel Centroid Uncertainty Peak Significance
1 46.70 47.05 0.0000C 0.00
2 76.00 76.34 0.0000C .00
3 95.53 95,86 0.0000 0.00C
4 256.30 256.58 0.0000C 0.00
5 294.05 294,32 0.000¢C 0.00C
6 477.66 477 .87 0.0000C 0.00C
7 511.08 511.28 0.0000 0.00
8 531.38 531.54 0.0000 0.00
9 537.68 537.87 0.0000 0.00
10 608.15 608,31 0.0000 0.00
11 624,01 694.14 0.0000 0.00
12 742.84 742.96 0.0000 0.00
13 796.06 796.15 0.0000 0.00
14 849.31 849,39 0.0000 0.00
15 912.67 912.73 0.0000 0.00
16 955.83 8955.87 0.0000 0.00
17 1133.7%6 1133.74 0.0000 0.00
18 1378.12 1378.00C 0.0000 0.00
19 1383.33 1383.22 0.0000 0.00
20 1457.36 1457.22 0.0000 0.00
21 1465.13 1464,98 0.0000 0.00
22 1542.19 1542.02 0.0000 0.00
23 1573.63 1573.45 0.0000 0.C0
24 1763.60 1763.35 0.0000 0.C0
25 1770.49 1770.23 0.0000 0.00
26 1831.42 1831.14 0.0000 0.00
27 1845.09 1844.80 0.0000 0.C0
28 1889.55 1899.24 0.0000 0.00
29 1908.61 1908.30 0.0000 0.00
30 1969.64 1969.31 0.0000 0.00
31 2094.,7% 2094.41 0.0000 0.00
32 2206,92 2206.50 0.0000 0.00
33 2213.83 2213.40 0.0000 0.00
34 2270.53 2270.,08 0.0000 0.00
35 2284.09 2283.63 0.0000 0.00
36 2296.48 2296.02 0.0000 0.00
37 2426.4¢6 2425.95 0.0000 0.00
38 2613.14 2612.5¢6 0.0000 0.00
39 2639.88 2639.2% 0.0000 0.00
40 3045.94 3045.1¢9 0.0000 0.00
41 3183.27 3182.4¢ 0.0000 0.00
42 3308.78 3307.92 0.0000 0.060

i

i




8/31/2015  2:19:34PM Page 3 of 27
Analysis Report for  1508106-08

ENGWESAQD5
Peak No. Energy (keV) Centroid Channel Centroid Uncertainty Peak Significance
43 3479.67 3478.73 0.0000 0.00
44 3508.80 3507.85 0.0000 0.00
45 3551.17 3550.20 0.0000 0.00
46 3607.61 3606.62 0.0000 .00
47 3663.18 3662.17 0.0000 0.C0
48 4023,97 4022.80 0.0000 0.00

? = Adjacent peak ncted
Errors queted at 2.000sigma
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8/31/2015  2:19:34PM Page 4 of 27
Analysis Report for  1508106-08

ENGWESAQD0S
PEAK ANALYSIS REPORT
Peak Analysis Performed on 1 83172015 2:12:25PM
Peak Analysis From Channel 1

Peak Analysis To Channel : 4096
Peak Energy RO{ RO{ Peak Net Peak Net Area  Continuum FWHM
No. {keV) start end Centroid Area  Uncertainty Counts (keV)
1 46.70 43 - 50 47.05 1.81E+03 123.94 1.35E+03 1.29
2 76.00 71 - g1 76.34 2.11E+02 113.33 1.60E+03 4.07
3 95.53 89 - 98 5.86 6.58E+01 57.31 6.06E+02 1.50
4 256.30 252 - 263 256.58 1.24E+02 90.1¢ 9.55E+02 3.07
5 294.05 290~ 297 284,32 5.85E+01 71.47 8.13E+02 2.61
6 477.66 474 - 482 477.87 3.23E+03 123.63 3.68E+02 1.52
7 511.08 506- 517 511.28 4,22E+02 63.56 2.95E+02 2.33
8 531.36 529 - 3534 531.54 2.99%E+01 26.44 1.14E+02 1.85
9 537.68 535 - 543 537.87 4.10E+01 35.80 1.74E+02 3.25
10 608.15 603 - 613 608.31 6.63E+01 52.686 3.31E+02 1.94
11 694,01 688 - 700 694.14 4 .54E+01 48.37 Z2.558+02 5.07
12 742 .84 741 - 745 742.96 1.97E+01 17.41 4,6058+01 2.84
13 796,06 792~ 798 796.15 Z2.6%9E+01 28.14 1.10E+02 4,02
14 842,31 846 - 853 849.39 Z2.26E+01 26,98 1.038+02 3.20
15 912.67 910 - 916 912.73 2.88E+01 16.55 3.05E+01 4.57
146 955.83 954 - 958 955.87 1.73E+01 15.82 3.74E+01 2.73
17 1133.76 1130~ 1136 1133.74 1.59E+01 18.75 5,21E+01 2,62
18 1378.12 1375 - 1392 1378.00 1.45E+01 11.20 2.178+01 3.17
19 1383.33 1375 - 1392 1383.22 1.06E+C1 13.32 1.93E+01 2.38
20 1457.3¢6 1455 - 1467 1457.22 1.75E+01 10.5%2 1.43E+01 2.41
21 1465.13 1455 - 1467 1464.98 1,15E+01 14.60 1.49E+01 2.42
22 1542.19 1539 - 1547 1542.02 1.48E+01 16.30 3.25E+01 3.12
23 1573.63 1571 - 1576 1573.45% 9.90E+00 11.%¢ 2.02B+01 1.76
24 1763.60 1758 - 1766 1763.35 2.37E+01L 14.59 1.86E+01 2.56
25 1770.49 1768 - 1772 1770.23 1.20E+01 9.64 1.00E+01 2.23
26 1831.42 1827 - 1835 1831.14 1.16E+01 8.73 4,71LE+0C 3.12
27 1845.09 1839 - 1848 1844.80 7.17E+0Q00 9.90 9.67E+00C 2.43
28 1899.55 1894 - 1902 1899.24 1.28E+01 13.00 1.85E+01 3.52
29 1908.61 1905- 1911 1%08.30 7.83E+Q0 10.44 1.43E+01 4.60
30 1969.64 1965~ 1972 1%69.31 1.32E+01 10.00 7.53E+C0 3.01
31 2094,72 2089 - 2089 2094 .41 1.95E+01 10.87 5.09E+00 4.82
32 2206.92 2202 - 2211 2206.50 1.18E+01 10.8¢6 1.04E+01 6.62
33 2213.83 2211 - 2216 2213.40 6.36E+00 §.43 9.27E+00 1.23
34 2270.53 2266 - 2273 2270.08 1.41E+01 8.94 3.88E+00 1.64
35 2284.09 2279 - 2288 2283.63 8.86E+00 8.31 4.278+00 5.89
36 2296.48 2289 - 2305 2296.02 1.88E+01 18.67 2.64E+01 9.66
37 2426.406 2423 - 2429 2425,95 5.22E+00C 7.78 7.56E+00 1.07
38 2613.14 2609 - 2617 2612.56 2.78E+01 13.13 1,05E+01 1.53
39 2639.88 2636 - 2642 2639.29 5.21E+00 6.34 3.57E+00 1.95
40 3045.94 3041 - 3048 3045.19 7.36E+00C 8.72 7T.27E+00 3.64




8/31/2015  2:18:34PM Page 5 of 27
Analysis Reportfor  1508106-08
ENGWESAQOCS
Peak Energy ROI ROI Peak Net Peak NetArea  Continuum FWHMW
No. (keV) start end Centroid Area Uncertainty Counts (keV)
41 3183.27 3177 - 3186 3182.4¢6 5.81E+00 7.55 4, 38E+C0 1.23
4z 3308.78 3305~ 3310 3307.82 7.40E+00 7.62 5.20E+C0 2,20
43 3479.67 3476 - 3481 3478.73 5.64E+00 6.08 2.71E+00 2.48
44 3508.80 3504 - 3511 3507.85 7,.00E+00 7.21 4.,C0E+00 2.88
45 3551.17 3548 - 3553 3550.20 5.00E+00 4.47 0.00E+00 1.16
46 3607.61 3603 - 3610 3606.62 7.22E+00 7.21 3.56E+00 3.13
47 3663.18 3659 - 3064 3662.17 6.00E+00 4,90 0.00E+0D 1.98
48 4023.97 4020 ~ 4025 4022.80 5.00E+00 4,47 0.00E+00 2.41
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet
Errors quoted at 2.000sigma
PEAK ANALYSIS REPORT
Peak Analysis Performed on : 8/31/2015 2:19:25PM
Peak Analysis From Channel 1
Peak Analysis To Channel : 4096
Peak Energy RO{ ROI Net Peak Net Area Continuum Critical
No. {keV) start end Area Uncertainty Counts Level
1 46.70 43 - 50 1.81E+03 123,94 1.35E+03 7.41E+01
2 76.00 71~ gl 2.118+02 113.33 1.60E+03 9.00E+01
m 3 95.53 89 - 98 5.58E+01 57,21 6,06E+02 4,05E+01
4 256,30 252 - 263 1.24FE+02 90.16 9.55E+02 7.18E+01
5 294.05 290 - 297 5.85E+01 71,47 8.13E+02 5.74E+01
5 477,66 474 - 482 3.23E+03 123.63 3.68E+02 4.01E+01
7 511.08 506 - 517 4.22E+02 63.56 2.95E+02 3.99E+01
8 531.3¢ 529 - 534 2.99E+01 Z26.44 1.14E+02 1.98E+01
9 537.68 535 - 543 4.10E+01 35.80 1.74E+402 2.75E+01
10 608,15 603 - 613 6.63E+01 52.66 3.31E+02 4.125+01
11 624.01 688 - 700 4 . 54E+01 48,37 2.B5E+02 3.82E+01
12 742 .84 741 - 745 1.97E+01 17.4% 4.605E+01 1.23E+01
13 796.06 792 - 729 2.69E+01 28.14 1.10E+02 2,15E+01
14 849.31 846 ~ 853 2.26E+01 26.98 1.03E+02 2.08E+01
15 912.67 910 - 916 2.88E+01 16.55 3.05E+01 1.04E+01
le 955,83 954 - 958 1.73E+01 15.82 3.74E+01 1.11E+01
17 1133.76 1130- 1136 1.59E+01 18.75 5.21E+01 1.40E+01
M 18 1378.12 1375~ 1392 1.45E+01 11.20 2.17E+01 7.66E+00
m 19 1383.33 1375~ 1392 1.06E+01 13.32 1.93E+01 7.22E4+00

t
|

i
|
I
i
I
3
3
I
i
|
B
i
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Analysis Report for  1508106-08

ENGWESAD05
Peak Energy ROI ROI Net Peak Net Area Continuum Critical
No. {keV) start end Area Uncertainty Counts Level
M 20 1457.36 1455 - 1467 1.75E+01 10,92 1.43E+01 6.21E+00
m 21 1465.13 1455 - 1467 1.15E+01 14,60 1,49E+Q1 6.34E+00
22 1542.19 1539 - 1547 1.48E+01 16,30 3.25E+01 1.18E+01
23 1573.63 1571 - 1576 9.%0E+00 11.96 2.02E+01 8.36E+00
24 1763.60 1758 - 1766 2.37E+01 14.59 1.86E+01 8.94E+00
25 1770.49% 1768 - 1772 1.20BE+01 9.64 1.00E+01 5.51E+00
26 1831.42 1827 - 1835 1.16E+01 8.73 4.71E+00 4.48E+00
27 1845,09 1839 - 1848 7.178+00 9.80C 9.67E+00 6.84E+00
28 1899.55 1894 - 1802 1.28E+01 13.00 1.85E4+01 8.93E+00
29 1908.¢61 1905- 1911 7.83E+00 10.44 1.43E+01 T.24E+00
30 1969.64 1965 - 1972 1.32E+01 10.0¢C 7.53E+00 5.64E+00
31 2094.79 2089 - 2099 1.858+01 10.87 5.09E+00 5.23E+00
32 2206.92 2202 - 2211 1.188+01 10.86 1.04E+01 6.91E+00
33 2213.83 2211 - 2216 6.36E+00 8.43 9.27E+00 5.55E+00
34 2270.53 2266~ 2273 1.41F8+01 §.94 3.88E+00 4.01E+00
35 2284.08 2279 - 2288 8.86E+00 g8.31 4 . 27E+00 4.76E+00
36 2296.48 22859~ 2305 1.98E+0C1 18.67 2.64E+01 1.35E+C1
37 2426.46¢6 2423 - 2429 5,228+00 7.78 7.56E4+00 5.17E+00
38 2613.14 2602 - 2617 2.78E+C1 13.13 1.05E+01 6.44E+C0
39 2639.88 2636~ 2642 5.21E+00 6.34 3.57E+00 3.62E+00
40 3045, 94 3041~ 3048 7.36E+00 8.72 7.27E+00 5.61E+00
41 3183.27 3177 - 3186 5.81E+00 7.535 4, 38E+00 4.78E+00
42 3308.78 3305- 3310 7.40E+00 7.62 5.20E+00 4.38E+00
43 3479.67 3476 - 3481 5.64F+00 6.08 2.71LE+00 3.12E+00
44 3508.80 3504 - 3511 7.00E+0Q0 7.21 4.00E+00 4.03E+00
45 3551.17 3548 -~ 3553 5.00E+00 4.47 0.00E+CO 0.00E+00
458 3607.61 3603 - 3610 7.22E+00 7.21 3.56E+00 3.95E+00
47 3663.18 3659~ 3664 6.00E+00 4.90 0.00E+CO 0.00E+00
18 4023.97 4020 - 4025 5.00E+0Q0 4,47 0.00E+00 ¢.00E+00
M = First peak in a multiplet region
m = Qther peak in a multiplet region
F = Fitted singlet
Errors quoted at 2.000sigma
PEAK WITH NID REPORT
Peak Analysis Performed on : 8/31/2015 2:19:25PM
Peak Analysis From Channel 1
Peak Analysis To Channel . 4026
Tentative NID Library . WOR-GAMMAT\ApexRootiCountroomiLibran A\ TMAZ. NLB

Peak Match Tolerance . 1,000 keV
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Analysis Report for  1508106-08
ENGWESAO005
Peak Energy RO/ ROI Peak Net Peak Net Area Continuum Tentative
No. {keV) start end Centroid Area Uncertainty Counts Nuyclide
1 46.70 43 - 50 47.05 1.81E+03 123.94 1.35E+03 PB~210
2 76.00 71 - 81 76,34 2.11E+02 113.33 1.50E+03 .....
m 3 95.53 89 - 98 95.86 6.58E+01 57.31 6.06E+02 .....
4 256.30 252 - 263 256,58 1.24E+02 20.16 9.55F+02 TH-227
5 2%4.05 290 - 297 294,32 5.85E+01 71.47 8.13E+02 CE-143
6 477.66 474 - 482 477 .87 3.23E+03 123.63 3.68E+02 BE-7
PM-144
7 511.08 506 - 517 511.28 4.,22E+02 63.56  Z2.95E+02 . ....
8 531.36 529~ 534 531.54 2.99E+01 26,44 1.14E+02 ND-147
9 537.68 535~ 543 537.87 4.10E+01 35.80 1.74E+02 Ba-140
10 608.15 603 - 513 508,31 6.63E+01 52.66  3.31E+02 .....
11 65%4.01 688 - 700 694,14 4,548+01 48.37 2.55E+02 SB-126
12 742.84 741 - 745 742.96  1.97E+01 17.41 4.65E+01 .....
13 796,06 792 - 799 796.15 2,69E+01 28.14 1.10E+02 (C&8-134
14 849.31 846 - 853 849.39 2.26E+01 26.98 1.03E+02 .....
15 912.67 910 - 916 912.73 2.88E+01 16.55% 3.05E+01 LU-172
16 955.83 954 - 958 955.87 1.738+01 ©15.82  3.74E+01 ... ..
17 1133.76 1130- 1136 1133.74 1.59E+01 18.75  5.21E4+01 .....
M 18 1378.12 1375~ 1392 1378.00 1.45E+01 11.20 2.17E+01 .....
m 19 1383.33 1375 - 1382 1383.22 1.06E+01 13.32 1.93E+01 AG-110M
M 20 1457.36 1455 - 1467 1457.22 1.75E+01 10.92 1.43E+01 .....
m 21 1465.13 1455~ 1467 ldcd .28 1.18E+01 14.60 1.49E+01 .....
22 1542.1% 1539 - 1547 1542.02 1.488+01 16.30  3.25E401  .....
23 1573.63 1571 - 1576 1573.45 9.90E+00 11.96  2.02E+01 .....
24 1763.60 1758~ 1766 1763.35 2.37E+01 14.59 1.86E+01 RI-214
25 1770.49 1768 - 1772 1770.23 1.20E+01 2.64 1.00E+01 <CO0-56
26 1831.42 1327 - 1835 1831.14 1.16E+01 8.73 4.71E+00 .....
27 1845.09 1839 - 1848 1844.80 7.17E+00 9.90 9.67E+00 .....
28 1899.55 1894 - 1902 1899.24 1.28E+01 13.00 1.85E+01 .....
29 1%08.61 1905 - 191z 1908.30 7.83E+00 10.44 1.43E+01 ....,
30 1569.64 1965~ 1972 1965.31 1.32E+01 10.00  7.53E+00 .....
31 2094.79 2089 - 2099 2094.41 1.95E+01 10.87 5.09E+00 .....
32 2200.92 2202 - 2211 2206.50 1.188+01 10.86  1.04E+01 .....
33 2213.83 2211 - 2216 2213.40 6.36E+00 8.43 9.27E+00 .....
34 2270.53 2z66 - 2273 2270.,08 1,41E+01 8.94 3.8BE+00 ...,
35 2284.089 2279- 2288 2283.63 8.865+00 8.31 4.27E+00 .....
36 2296.48 2289~ 2305 2296.02 1.28E+01 18.67 2.64E+01 ...,
37 2426.4¢6 2423 - 2429 2425,95 5.22E+00 7.78  7.56E+00 .....
38 2613.14 2609 - 2617 2612.56  2.78E+01 13.13 1.05E+01  .....
39 2639.88 2636 - 2642 2639.29 5.21E+00 6.34 3.57E+00 .....
40 3045.°4 3041 - 3048 3045.19 7.36E+00 8.72 T.ZTE+00 .....
41 3183.27 3177 - 3186 3182.46 5.81E+00 7.55  4.38E+00 .....
42 3308.78 3305 - 3210 3307.92 7.40E+00 7.62 5.20E+00 .....
43 3479.67 3476 - 3481 3478.73 5.64E+00 6.08  2.71E+00 .....
44 3508,80 3504 - 3511 3507.85 7.00E+00 7.21 4.00E+00 .....
45 3551.17 3548 - 3553 3550.20C 5.00E+00 4.47 0.00E+00 .....
46 3607.61 3603 - 3el0 3606,62 7.228+00 7.21 3.56E+00 .....
47 3663.18 3659 - 3664 3662.17 &.00E+00 4.90 0.00E+00 .....
48 4023.97 4020 -~ 4025 4022 .80 5.00E+00 4,47 0.00E+00 .....




8/31/2015  2:19:34PM Page § of 27
Analysis Report for ~ 1508106-08
ENGWESAD05

M = First peak in a multiplet region
m = Other peak in a multiplet ragion
F = Fitted singlet

Errors quoted at 2.000sigma

PEAK EFFICIENCY REPORT
Peak Analysis Performed on 1 8/31/2015 2:19:25PM

Peak Energy Net Peak Net Area Peak Efficiency
No. (keV} Area Uncertainty Efficiency Uncertainty
1 46.70 1.81E+03 123.94 2.17E-01 2.02E-02
2 76.00 2.11E+02 113.33 2.71E~-01 2.445-02
m 3 95.53 6.58E+01 57.31 2.49E-01 2,71E-02
4 256.30 1.24E+02 90.10 1.28E~01 2.75E-02
5 294.05 5.85E+01 71.47 1.15E-01 2.20E-02
6 477,66 3.23E+03 123.863 7.72E~-02 7.84E-03
7 511.08 4,22E+02 63.56 7.23E-02 7.96E-03
8 531.36 2.99E+01 26.44 6.96E-02 8.03E-03
9 537.68 4.10E+01 35.80 £.88E-02 8.0RE-03
19 608.15 6.63E+01 . 5Z2.66 6.05E-02 8.295~03
11 694.01 4.54E+01 48 .37 5.22E-02 8.9%0E-03
12 742,84 1.978+01 17.41 4,82E-02 9.54E-03
13 796.0606 2.69E+01 28.14 4.44E-02 1.02E-02
14 849,31 2.26E+01 26.98 4.10E-02 1.09E-02
15 912.67 2.88E+01 16.55 3.75E-02 1.12E-02
16 955.83 1.73E+01 15.82 3.548-02 1.00E-02
17 1133.76 1.59E+01 18.75 2.86E-02 5.25E-03
M 18 1378.12 1.45E+01 11.20 2.288-02 4,23E-03
m 19 1383.33 1.06E+01 13.32 2.,28E~-02 4.208-03
M 20 1457.36 1.73E+01 10.92 2.16E-02 3.79E~Q3
m 21 1465.13 1.15E+01 14.60 2.158-02 3.75E-03
22 1542.19 1.48E+01 16.30 2.04E-02 3.33E-03
23 1573.63 9.90E+00 11.96 2.01F-02 3.16E-03
24 1763.60 2.37E+01 14.59 1.85E-02 2.12E-03
25 1770.49 1.20E+01 9.64 1.84E-02 2,08E-C3
26 1831.42 1.16E+01 8.73 1.81E-02 1.75E-03
27 1845.089 7.27E+00 9.%0 1.80E-02 1.72E-03
28 1899.55 1.28E+01 13.00 1.78E-02 1.72E-03
29 19208.61 7.83E+00 10.44 1.78E-02 1.72E-03
30 1969.¢64 1.32E+01 10.00 1.76E-02 1.72E-03
31 2094.79 1.95E+01 10.87 1.74E-02 1.72E-03
3z 2206.92 1.18E+01 10.86 1.74E-02 1.72E-03
33 2213.83 6.36E+00 8.43 1.75E-02 1.72E-03
34 2270.53 1.41E+01 8.94 1.76E-02 1.72E-03
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Analysis Report for  1508106-08
ENGWESA005
Peak Energy Net Peak Net Area Peak Efficiency
No. {keV) Area Uncertainty Efficiency Uncertainty
35 2284.09 8.86E+00 8.31 1.76E-02 1.72E~03
36 2296.48 1.98E+01 18.¢67 1.76E-02 1.72E-03
37 2426.46 5.22E+00 7.78 1.81E-02 1.72E-03
38 2613.14 2.78E+01 13.13 1.92E-02 1.72E-03
39 2639.88 5.21+00 6.34 1.94E-02 1.72E-03
40 3045,94 7.36E+00 8.72 2.43E~-02 1.72E-03
41 3183.27 5.81E+00 7.55 2.68E-02 1.72E-03
42 3308.78 7.40E+00 7.62 2.97E~02 1.72E-03
43 3479,67 5.64E+0C 6.08 3.45E-02 1.72E-03
44 3508.80 7.00E+00 7.21 3.54E-02 1.72E-03
45 3551.17 5.00E+0C 4.47 3.€69E-~02 1.72E~03
46 3607.61 7.22E400 7.21 3.90E-02 1.72E-03
47 3663.18 6.00E+00 4,90 4.,12E-02 1.72E-03
48 4023,97 5.00E+0C 4.47 6.12E-02 1.72E-03
M = First peak in a multiplet region
m = Qther peak in a multiplet region
F = Fitted singlet
Errors guoted at 2,000 sigma
BACKGROUND SUBTRACT REPORT
Peak Analysis Performed on © 8/31/2015 2:19:25PM
Env, Background File : WOR-GAMMAT\ApexRoot\Countroom\Data\0000025968.CNF
Peak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted
No. (keV) Area Uncertainty Background Uncert. Area Uncert.
1 46.70 1.81E+03 123.94 1.61E+02 3.37E+01 1.65E+03 1.28E+02
2 76.00 2.11E+02 113.33 2.11E+02 1.13E+02
m 3 95.53 6.58E+01 57.31 6,58E+01 5.73E+01
4 256.30 1.24E+02 90.1l¢ 1.24E402 9.02E+01
5 294.05 5.85E+01 71,47 5.85E+01 7.15E+01
6 477.606 3.23E+03 123.63 3.23E+03 1,24FE+02
7 511.08 4.22E+02 63.56 3.13E+02 2.18E+01 1.08E+02 6.72E+01
8 531.36 2.995+01 26,44 2,99E+01 2.64E+01
9 537.68 4.10E+01 35.80 4.10E401 3.58E+01
10 608.15 6.63E+01 52.66 6.63E+01 5.27E+01
11 694,01 4.54E+01 48,37 4,54E+01 4.84E+01
12 742,84 1.97E+01 17.41 1.97E+01 1.74E+01
13 726.06 2.69E+01 28.14 2.569E+01 2.81E+01
14 849.31 2.26E4+01 26.898 2.26E+01 2,.70E+01
15 912.67 2.88E+01 16.55 2.88E+01 1.66E+01
le 555.83 1.73E+01 15.82 1.73E+01 1.58E+01
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Analysis Reportfor  1508106-08
ENGWESA005
Peak Energy Original Orig. Area Ambient Backgr.  Subtracted Subtracted
No. (keV) Area Uncerfainty Background Uncert. Area Uncert.
17 1133.76 1.59E+01 18,75 1.52E+01 1.888+01
M 18 1378.12 1.45E+01 11.20 1.45E+01 1.12E+01
m 19 1383.33 1.06E+01 13.32 1.06FE+01 1.33E+01
M 20 1457.3¢6 1.75E+01 10.92 1.75E+01 1.09E+01
m 21 1465.13 1.15E+01 14.60 1.15E+01 1.46E+01
22 1542.19 1.48E+01 16.30 1.48E+01 1.63E+01
23 1573.63 9.5CE+00 11.986 9.80E+00 1.20E+01
24 1763.60 2.37E+01 14.59 2.37+01 1.46E+01
25 1770.49 1.20E+01 5. 64 1.20E+C1 9.64E+00
26 1831.42 1.16E+01 8.73 1.16E+01 8.73E+00
27 1845.09 7T.17E+00 5.90 7. 17E4+00 9.90E+00C
28 1899.55 1.28E+01 13.00 1.28E+01 1.30E+01
29 1908.861 7.83E+00 10.44 7,83E+00 1.04E+01
30 1969.064 1.32E+01 10.00 1.32E+401 1.00E+01
31 20%84.79 1.95E+01 10.87 1.95E+01 1.098+01
32 2206,92 1.18E+01 10.86 1.18E+01 1.09E+401
33 2213.83 6.36E+00 8.43 6,36E+00 8.43E+00
34 2270.53 1.41E+01 8.94 1.41E+01 8.94E+00
35 2284.09 8.86R+00 8.31 8.86R+00 8.31E+00
36 2296.48 1.%8E+01 18.67 1.98E+01 1.87E+01
37 2426.46 5.22E+00 7.78 5.22E+00 7.78E+00
38 2613.14 2.78E+01 13.13 2. 18E+01 1.31E401
39 2639.88 5.21E+00 6.34 5,21E+Q0 6.34E+00
40 3045.94 7.36E+00 g8.72 7.36E+0C 8.72E+00
41 3183.27 5.81E+00 7.85 5.81E+00 T.53E+00
42 3308.78 7.40E+00 7.62 7.40E+00 7.62E+00
43 3479.,67 5.,64E+00 6.08 5.64E+00 6.08E+00
44 3508.80 7.00E+00 7.21 7.00E+C0 7.21E+00
45 3551.17 5.00E+00 4,47 5.00E+00 4.47E+00
46 3607.61 T,22E+00 7.21 7.22E+00 7.21E+00
47 3663.18 6.00E+00 4.90 6.00E+0Q0 4.90E+0C
48 4023.97 5.00E4+00 4.47 5.00E+00 4.47E+00
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet
Errors quoted at 2.000sigma

AREA CORRECTION REPORT
REFERENCE PEAK/BKG. SUBTRACT

Peak Analysis Performed on D 81312018 2:19:25PM

Ref. Peak Energy : 0.00 Reference Date

Peak Rafio : 0.00 Uncertainty : 0.00
Background File : WOR-GAMMANApexRoot\Countroom\Data\0000025966.CNF

Corrected Area is: Original * Peak Ratic - Background
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Analysis Report for ~ 1508106-08
ENGWESAQ0S
Peak  Energy Original Orig. Area Ambient Backgr. Corrected Corrected
No. (keV) Arsa Uncertainty Background Uncert. Area Uncert.
1 46,70 1.81E+03 123.94 1.61E+02 3.37E+01 1.65E+03 1.28E+02
2 76.00 2.115+02 113.33 2.11E+02 1.13E+02
m 3 95.53 6.58E+01 57.31 6.58E+01 5.73E+01
4 256.30C 1.24FE+02 90.16 1.24E+02 9.02E+01
5 294.05 5.85E+01 71.47 5.85E4+01 7.15E+01
6 477.66 3.23E+03 123.63 3.23E+03 1.24E+02
7 511.08 4,22E+02 ©63.56 3.13m+02 2.18E+01 1.0%E+02 6.72E+01
B 531.3¢ 2.99E+01 26.44 2.99K+01 2.64E+01
9 ©537.¢68 4.10E+01 35.80 4.10E+01 3.58E+01
10 608.15 6.63E+01 52.66 6.63E+01 5.27E+01
11 694.01 4.54FE+01 48,37 4.545+01 4.84E+01
12 742.84 1.97E+01 17.41 1.27E+01 1.74E+01
13 796.06 2.69E+01 28.14 2.6%E+01 2.81E+01
14 849.31 2.26E+01 26.98 2.26E+01 2.70E+01
15 912.67 2.88E+01 16.55 2.88E+01 1.66E+01
16 ©55.83 1.73E+01 15.82 1.73E+01 1.58E+01
17 1133.76 1.59E+01 18,75 1.59E+01 1.88E+01
M 18 1378.12 1.45E+01 11.20 1.45E+01 1.12E+01
m 19 1383.33 1.06E+01 13.32 1.08E+01 1.33E+01
M 20 1457.3¢ 1.75E+01 10.92 1.75E+01 1.08E+01
m 21 1465,13 1.15E+01 14.60 1.15E+01 1.46E+01
22 1542.19 1.48E+01 16.30 1.48E+01 1.63FE+01
23 1573.63 9.90E+00 11.9¢ 9.90E+00 1.20E+01
24 1763.60 2.378+01 14.59 2.37E+01 1.46E+01
25 1770.465 1.20E+01 2.64 1.20E+01 9.64E+00
26 1831.42 1.16E+01 8.73 1.16E+01 8.73E+00
27 1845.09 7.17E+00 9.90 7T.17E+00 9.9%0E+00
28 1899.55 1.28E+01 13.00 1.28E+01 1.30E+01
25 1808.61 7.83E+00 10.44 7.83E+00 1.04FE+01
30 1%69.64 1.32E+01 10.00 1.32E+01 1.00E+01
31 2094.79 1.95E+01 10.87 1.95B401 1.08E+01
32 2206.92 1.18E+01 10.8¢ 1.18E+01 1.08E+01
32 2213.83 6.36EB+00 8.43 6.36E+00  8.43E+00
34 2270.53 1.41E+01 B.94 1.41E+01 8.94E+00
35 2284.09 8.86E+00 g8.31 8.86E+00 8.31E+00
36 2296.48 1.98E+01 18.67 1.98E+01 1.87E+01
37 2426.4¢6 5.22E+00 7,78 5.22E+00 7.78E+00
38 2613.14 2,78E+01 13.13 2.78E+01 1.31E+01
39 2639.88 5.21E+00 6.34 5.21E+00 6.34E+00
40 3045.94 7.36E+00 g.72 7.36E+00 8.72E+00
41 3183.27 5.81E+00D 7.55 5.81E+00 7.55E+00
42 3308.78 7.40E+00 7.62 7.40E+00 7.62E+00
43 3479.67 5.64E+00 65.08 5.64E+00 6.08E+00
44 3508.80 7.00E+00 7.21 7.00E+00 7.218+00
45 3551.17 5.00E+00 4.47 5.00E+QC 4.478+00
46 3607.61 7.22E+00 7.21 7.22E+00 7.21E+00
47 3663.18 6. 00E+00 4,90 6.00E+00 4,90E+00
48 4023.97 5.00E+00 4.47 5.00E+00 4.478+00
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ENGWESAQ05
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M = First peak in a multiplet region
m = Other peak in a multiplet region

F = Fitted singlet
Errors quoted at 2.000sigma

NUCLIDE IDENTIFICATION REPORT

Nuclide Library Used : WOR-GAMMA1\ApexRootiCountroomi\LibranA TMAZ.NLB

IDENTIFIED NUCLIDES

Nuclide Name Id Confidence Energy (keV) Yiefd{%:) Activity Activity
{(pCi/sample) Uncertainty
BE=-T7 477.59 10.42 3.33E+03 3.62E+02
PB-210 46,50 4.25 4.31E+02 5.23E+01
* = Energy line found in the spectrum.
- = Manually added nuclide.
? = Manually edited nuclide.
Energy Tolerance ;. 1.000 kel
Nuclide confidence index threshold = 0.30
Errors quoted at 2.000sigma
UNIDENTIFIED PEAKS
Peak Locate Performed on ; 8/31/2015 2:19:25PM
Peak Locate From Channel 21
Peak Locate To Channel 1 4096
: Peoak CPS (%) Peak Tolerance
Peak Size (CPS,
Peak No. Energy (keV) (CPS) Uncertainty Type Nuclide
2 76.00 1.46805E-02 26.80
m 3 95.53 4.57074F-03 43.53
4 256,30 8.58754F-03 36.45 Tol. TH-227
5 254.05 4.06160E~03 61,10 Tol. CE-143
7 511.08 7.269210E~-03 30.83
8 531.3¢6 2.078%4E-03 44,146 Tol. ND-147
9 537.¢68 2.84939E-03 43.62 Tol. BA-140
10 608.15 4.60114E-03 3%.74
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Analysis Report for ~ 15608106-08

ENGWESAQ005
p Peak CPS (%) Peak Tolerance
Peak No. Energy (keV) Peak Size (CPS) Uncertainty Type Nuclide
11 694.01 3.15350E-03 53.26 Tol. SB-126
12 742 .84 1.37032E~023 44 .13
13 796.06 1.86484E-03 52.40 Tol. CS-134
14 849,31 1.57282E-03 59.57
15 812.07 1.99811E-03 28.76 Tol. LU-172
16 955,83 1.199858~-03 45,78 Sum
17 1133.7¢6 1.10615E-03 58.87
M 18 1378.12 1.C069%E-03 38.63
m 19 1383.33 7.33883E-04 63,03 Tol. AG-110M
M 20 1457.36 1.21220E-03 31.28
m 21 1465.13 T.96962E-04 63.62
22 1542.19 1.02599E-03 55.17
23 1573.63 6.87500E-04 60.40
24 1763.60 1.64668E-03 30.77 Tol. BI-214
25 1770.49 8.33333E-04 40.18 Tol. Co-5¢6
26 1831.42 8.08532E-04 37.50
27 1845.09 4,97685E~04 69,07
28 1899.55 8.86995E-04 50.89
29 1808.61 5.43981E~04 66.64
30 15¢69.064 9.19118E-04 37.78
31 20094.79 1.35101E-03 27.9%
32 2206.92 8,21078E-04 45,94
33 2213.83 4.419198-04 66.21
34 2270.53 8.76563E-04 31.80
35 2284.09 6.15530E~-04 46.86
36 2296.48 1.37626E-03 47.12
37 2426.46 3.62654¥-04 74 .47
38 2613.14 1.92761E-03 23.66
39 2639.88 3.62103E~-04 60.84
40 3045.94 5.11364E-04 59.1¢9
41 3183.27 4,03646F-04 64 .94
42 3308.78 5.13889E~04 51.4¢
43 3479.67 3.91865E-04 53.90
44 3508.80 4,.86111E~04 51.51
45 3551.,17 3.47222E-04 44,72
46 3607.61 5.01543E-04 49,62
47 3663.18 4,16667E-04 40.82
438 4023.87 3.47222E-04 44 .72

M = First peak in a multiplet region [
m = Other peak in a multiplet region [
F = Fitted singlat |
Errors quoted at 2.000sigma ‘
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Analysis Report for  1508106-08
ENGWESAQC05

NUCLIDE IDENTIFICATION REPORT

Nuclide Library Used 1 WOR-GAMMAN\ApexRoot\CountroomiLibraryiTMAZ.NLB

IDENTIFIED NUCLIDES

Nuclide 1d Energy Yield{%) Activity Activity

Name Confidence (keV) (pCi/sample} Uncertainty
BE-7 0.98 477.59 «* 10.42 3.33E+03 3.62E+02
PB-210 0.99 46.50 % 4.25 4.31E+02 5.23E+01

* = Energy line found in the spectrum.
- = Manually added nuclide,
7 = Manually edited nuclide.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance :  1.000 keV
Nuclide confidence index threshold = 0,30
Errors quoted at 2.000sigma

INTERFERENCE CORRECTED REPORT

Nuciide Nuclide Wt mean Wt mean Comments
Name ; Id Activity Activity
Confidence (pCilsample) Uncertainty
BE-7 0.983 3.33E+03 3.62E+02
PB-210 0.994 4,31E+02 5.23E+01

?
X
@

Errors quoted at 2.000sigma

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

[{B 1}
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ENGWESAQ05
UNIDENTIFIED PEAKS
Peak Locate Performed on 1 B/31/2045 2:1%25PM
Peak Locate From Channel 1
Peak Locate To Channel : 4096
' Peak CPS (%) Peak Tolerance
Peak No. Energy (keV) Peak Size (CPS) Uncertainty Type Nuclide
2 76.00 1.46805E-02 26.80
m 3 95.53 4.57074E-03 43.53
4 256.30 8§.58754E-03 36.45% Tol. TH-227
5 294,05 4.06160E-03 61.10 Tol. CE~143
7 511.08 7.56910E-03 30.83
8 531.36 2.07894E-03 44,16 Tol. ND-~147
9 537.68 2.84939E-03 43.62 Tol. BA-140
10 608.15 4.60114E~03 39.74
11 £94.01 3.15350E-03 53.26 Tol. SB-126
12 742 .84 1.37032E-03 44.13
13 796.06 1.86484E5-03 52.4¢0 Tol. Cs-134
14 849.31 1.57282F-03 59.57
15 912.67 1.99811E-03 28.76 Tol. LU-172
16 955,83 1.19%85E-G3 45,78 Sum
17 1133.76 1.10615E-03 58.87
M 18 1378.12 1.00699E-03 38.63
m 19 1383.33 7.33883E~04 63.03 Tol. AG-110M
M 20 1457.36 1.21220E-03 31.28
m 21 1465.13 7.96962E-04 63.62
22 1542.19 1.02599E-03 55.17
23 1573.63 6.875C0E-04 60.40
24 1763.60 1.64668E-03 30.77 Tol. BI-214
25 1770.49 8.33333E-04 40.18 Tol. CO-56
26 1831.42 B.,08532E-04 37.50 :
27 1845.09 4.97685E-04 69.07 %
28 1899,55 8.86985E-04 50.89 :
29 1908.61 5.43981E~04 66,64 §
30 1969.¢64 9.19118E-04 37.78 %
31 2094.79 1.35101E-03 27.95 |
32 2206.92 8.21078E-04 45.94 é
33 2213.83 4.41919E-04 66.21 1
34 2270.53 9.76563E-04 31.80
35 2284.09 6.15530E-04 46.86
36 2296.48 1.37626E-03 £7.12
37 2426.4%6 3.62654E-04 74.47

P
3
I
|
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ENGWESAGOS
. Peak CPS (%) Peak Tolerance
Peak No. Energy (keV) Peak Size (CPS)  yncertainty Type Nuclide
38 2613.14 1.82761E-03 23.60
39 2635.88 3.62103E-04 60.84
40 3045.94 5.11364E-04 52.19
41 3183.27 4.03646E~04 64,94
42 3308.78 5.13889E~-04 51.4¢
43 3479.67 3.91865E~04 53.90
44 3508.80 4,.86111E-04 51.51
45 3551.17 3.47222E-04 44,72
46 3607.61 5.01543E-04 49.92
47 3663.18 4,16667E-04 40.82
48 4023.97 3.47222E-04 44 .72
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet
Errers quoted at 2.000sigma
NUCLIDE MDA REPORT
Nuclide Library Used : WOR-GAMMAT\ApexRoof\CountroomiLibranATMAZ.NLB
Nuclide Energy Yield(%} Activity Nuclide MDA Line MDA
Name (keV) {pCi/sample} (pCi/sample) (pCi/sample)
+ BE-7 477.5% 10.42 3.33E4+03 §8.56E+01 B.56E+01
+ NA-22 1274 .54 89,34 4.27E-02 3.12E+00 3.12E+00
+ @ NA-24 1368.53 99.99% 1.00E+26 1.00E+26 1.00E+26
@ 2754.09 99.8¢6 1.00E+26 1.00E+2¢6
+ AL-26 1508.65 998,76 2.04E-01 2.30E+00 2.30E+00
+ K-40 1460.81 10.67 1.83E+01 3.75E+01 3.75E+01
+ @ AR-41 1253.64 99.1¢6 1.C0E+26 1.00E+26 1.00E+26
+ TI-44 67.88 94.40 -~7.83E-01 8.96E-01 8.96E-01
78,34 96.00 2.09E~01 9.44F-01
+ 5C-46 889.25 99,98 ~1.98E-01 4,86E+00 4.86E+00
1120.51 99.9% -3.Z23E-01 6.12E+00
+ V-48 8983.52 99.98 ~5.78FE+00 1.31E+02 1.48E+02
1312.10 897.50 -4.57E+01 1.31E+02
+ CR-51 320.08 9.83 1.26E+01 1.68E+02 1.68E+02
+ MN-54 834.83 99.87 -3.78E-01 2.82E+0Q00 2,82E4+00
+ CO-56 846.75 95.8¢ 5.65E-01 5.78E+00 5.78E+00
1037.75 14.03 3.76E-01 3.90E+01
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ENGWESAQ05
Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) {pCi/sample) (pCi/sample) (pCi/sample}
CO-56 1238.25 67.0¢ 1.89E+00 5.78E+00 8.38E+00
1771.40 15.51 -3.90E+00 4.,48F4+01
2598.48 16.9%0 1.34E+00 2.43E+01
+ CO-57 122.06 85.51 2.06E-01 1.50E+00 1.50E+00
136.48 10.60 -3.29E+00 1.238+01
+ COo-58 810.76 99.40 -2.38E+00 5.05E+00 5.05E+00
+ FE-58 1099.22 56.50 -2.68E+00 1.89E+01 1.898+01
1291.56 43.20 2 .83E+00 2.78E+01
+ Co-60 1173.22 100.00 1.75E+00 2.97E+00 2.97E+00
1332.49 100.00 9.74E-01 3.28E+00
+ ZN-65 1115.52 50.75 -3.00E-01 6.4984+00 6.49%4+00
+ GA-67 93,31 35.70 1.14E+10 2.84E+09 2.84E+09
208.95 2.24 ~-1.40E+10 4.10E+10
300.22 16.00 -2.36E+09 7.00E+09
+ SE-T75 121.11 16.70 -3.9865+00 3.01E+CQ 1.02E+01
136.0C 59.2¢0 ~8,91E-01 3.01E+00
264.65 59.80 -6.93E-01 4.03E+00
279.53 25,20 6,29E~01 1.068+01
400.65% 11,40 -1.295+01 2.01E+01
+ RB-82 776,52 13.00 -1.48E+02 2.00E+02 2.00E+02
+ RB-83 520.41 46.00 =2.478+00 6.81E+00 6.81LE+00
529.64 30.30 3.53E-01 1.22E+01
552.65 16,40 -7.08E-01 2.13E+01
+ KR-85 513.9¢ 0.43 2.00E+03 7.46E+02 7.46E+02
+ SR-85 513.99 99,27 2.39E+01 8.945+00 8.948+00
+ Y-88 898.02 93,40 6.475~01 3.74E+00Q 4,738+00
1836.01 99.38 -2.48E-01 3.74E+00
+ NB~93M 16.57 9.43 -3.98E+03 3.34E+03 3.34E+03
+ NB-94 702.63 100.00 9.94E-01 2.09E+00 2,09E+00
871.10 100.00 -1.06E+00 2.15E4+00
+ NB-95 765.79 99.81 7.70E+00 1.50E+01 1.50E+01
+ NB-95M 235.69 25.00 -6,.84E+08 5.40E+08 5.40E+08
+ 7ZR=-95% 724.18 43.70 4.15E~02 1.038+01 1,34E+01
756.72 55.30 -6.09E-01 1.03E+01
+ MO-99% 181.06 6.20 -3.24E+11 4,748+11 6.00E+11
739.58 12.80 -5.98E+10 4.74B+11
778.00 4.50 ~-1.01E+12 1.31E+12
+ RU-103 497.08 89.00 4.30E+00 9.87E+0QC 9.87E+00
+ RU-106 €21.84 2.80 2.27E+01 2.56E+01 2.56E+01
+ AG-108M 433.93 89.90 -1.47E-01 1.97E+00 1.87E+CC
©14.37 80.40 -5.55E8-01 2.07E+00C
722.95 90,50 -4.76E-01 2.27E+00
+ CD-108 88.03 3.72 -8.07E+00 2.85E+01 2.85E+01
+ AG-110M 657.75 93.14 -5.45FE-01 2.80E+00 2.80E+00
677.61 10.53 -1.27E+01 2.06E+01
706.67 16.46 -1.71E+00 1.69E+01
763,93 21.98 -3.64F4+00 1.238+01
884,67 71.63 1.15E+00 4. 44F+00
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Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) (pCi/sample) (pCifsample} (pCi/sample)
AG-110M 1384.27 23.%4 -2.18E-01 2.80E+00 1.498401
+ CD-113M  263.70 0.02 ~9.19E+02 6.02E+03 6.02E+03
+ SN-113 2585.12 1.93 7.31E+401 4.04E+00 1.38E+02
391.69 64,90 1.64E+00 4.,04K5+00
+ TEL23M 15%.00 84.10 -1.40E-01 2. 42E+Q0 2.42E4+00
+ SB-124 602,71 97.87 1.45E-02 6.69E+00 6.69E+00
645.85 7.26 1.48E+01 7.88E+01
722.78 11.10 =~1.17E+01 5.58E4+01
1691.02 49.00 1.32E+00 1.83E+01
+ I-125 35.49 6.49 7.49E401 9.92E+01 5.92E4+01
+ SB-125 176.33 6.89 ~1.45FE+01 6.42E+0C 1.87E+01
427.89 29.33 1.48E+00 6.42E+00
463.38 10.35 3.13E+00 1.79E+01
600.56 17.80 1.50E+400 1.24E+01
635.90 11.32 4 .51E+00 1.79E+01
+ SB-126 414,70 83.20 ~1.-50E+02 4,02E+02 4.16E4+02
666,33 93,60 ~9.50E+01 4.02E+02
6£95.00 99.60 5.33E+02 5.22E+02
720.50 53.80 -8.52E+01 8.04E+02
+ SN-126 87.57 37.00 =~7.01E-01 2.48E+00 2.48E+00
+ SB=127 473.00 25.00 3.42E+07 1.74E+08 2.66E+08
685.20 35,70 3.06E+07 1.74E+08
783,80 14.70 1.28E+08 4.76E+08
+ I-12%9 29.78 57.00 1.92E+00 7.13E+00 7.13E+00
33.60 13.20 -1.33E+4+01 1.88E+01
39.58 7.52 -1.44E+01 2.00E+01
+ I-131 284.30 6.05 1.06E+04 7.00E+03 g.7%E+04
364.48 B1.20 2.36E+03 7.00E+03
636,97 7.26 ~4.46E+03 1.00E+05
722.89 1.80 -9.28E+04 4,44E+05
+ TE~132 49.72 13.10 -2.26E+08 1.10E+09 7.318+09
228.1% 88.00 -2.31E+08 1.10E+09
+ BA-133 81.00 33.00 -7.11E-01 2.27E+00 2.57E+00
302.84 17.86 -5.01E+00 8.92E+00
356,01 60.00 -3.392+00 2.27E+00
+ @ I-133 529.87 86.30 1.00E+26 1.00E+26 1.00E+2¢6
+ XE-133 81.00 38.00 ~-1.%94E+05 7.01E+05 7.01E+05
+ Cs5-134 563.23 8.38 -8.178+00 2.5%4E+00 2.24E4+01
569.32 15.43 -4.81E+00 1.30E4+01
604.70 97.60 -1.92E+00 2.54E+00
795.84 85.40 1.18E+00 2.93E+00
801.93 8.73 -7.75E+00 2.51E+01
+ Cs5-135 268.24 16.00 2.50E+00 9.62E+00 9.62E+00
+ @ I-135 1131.51 22.50 1.00E+2¢6 1.00E+26 1.00E+2¢
@ 1260.41 28.60 1.00E+26 1.00E+2¢
@ 1678.03 9.54 1.00EB+26 1.00E+26
+ CS8-136 153.22 7.46 ~6.23E+01 3.22E+02 2.35E+03
163.89 4.61 -5.24E+02 4.14E403
176.55 13.56 ~1.07E+03 1.39E+03
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Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) (pCi/'sample} (pCi/sample) (pCi/sample}
CS5-136 273.65 12.66 -6.70E+02 3.22E4+02 1.90E403
340,57 48,50 -4.02E+01 4.72E+02
818.5C 99.70 -1.18E+02 3.22E+02
1048.07 79.60 -7.25E+01 4,32E+02
1235.34 19.7¢ 1.74E+03 2.28R+03
+ Ccs-137 66l.65 85.12 8.,15E-02 2.43E+00 2.43E+00
+ LA-138 788.74 34.00 1.52E-01 4,.30E+00 6.49E+00
1435,80 66.00 8.98E-01 4,.30E+00
+ CE-139 165.85 80.35 6.15E-C1 2.45E+00 2.45E+00
+ BA-140 162,64 6.70 3.61R+02 1.26E+03 3.30E403
304,84 4.50 4.11F+03 6.66E+03
423,70 3.20 -4,17E402 9,.81lE+03
437.55 2.00 -4.32E+03 1.59E+04
537.32 25.00 5.76E+02 1.26E+03
+ LA-140 328.77 20.50 T.43E+02 5.36E+02 1.37E+03
487.03 45,50 -4.35FE402 6.46E+02
815.85 23.50 ~1.21E+02 1.58E+03
1596.49 85.4% -6.33E+01 5.30E+02
+ CE-141 145.44 48,40 4,.648+00 1,935+01 1.93E+01
+ @ CE-143 57.36 11.80 1.00E+26 1.00E+26 1.00E+26
@ 293.2¢6 42.00 1.00E+26 1.00E+26
@ 664.55 5.20 1.00E+26 1.00E+2¢6
+ CE-144 133.54 10.80 3.12E+00 1.21E+01 1.21E+01
+ PM-144 476,78 42.00 Z2.80E+02 2.40E+00 2.41E+01
618,01 98.60 =~3.56E-01 2,40E+Q0
696.49 99.49 -8.27E-01 2.71E+Q0C
+ PM~145 36.85 21.70 -4.74E-01 4.58E+00 8.74E4+00
37.36 38.70 2.79E-01 4,58E+00
42,30 15.10 -5.61E-01 9.04E+00
72.40 2.31 -1.73E+01 3.86E+01
+ PM-146 453,090 39,94 -1.53E400 4.25R+00 4. 25400
735,90 14.01 8.58E-01 1.41E+01
747,13 13,10 =2.40E+00 1.54E+01
+ ND=147 91.11 28.90 2.17E+03 1.90E+03 1.90E+03
531,02 13.10 =~1.40E402 5.41E+03
+ PM-149 285,890 3.10 2.64E+13 5.50E+14 5.50E+14
+ EU-152 121.78 20.50 6.81E-01 4.97E+0C 4,97E+00
244,69 5.40 7.49E+00 2.76E+01
344,27 19.13 7.44E-01 7.77EA00
778.89 8.20 -8.14E+00 2.14E+01
964.01 16.40 -8.12E+00 2.17E+01
1085.78 7.22 1.13E+00 3.32E401
1112.02 .60 ~3.02E+00 2.61E+01
1407.%85 14.94 6.49E+00 2.02E+01
+ GD-153 97.43 31.30 3.55E-01 4.05E+00C 4.05E+00
103.18 22.20 -2.04+00 5.37E+00
+ EU-154 123.07 40.50 9.31E~01 2.57E+00 2.57E+00
723.30 19.70 =-2.23E+00 1.07E+01
873.19 11.50 4,29E+00 2.01lE+01
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Nuclide Energy Yield(%:) Activity Nuclide MDA Line MDA
Name (keV) (pCi/sample} (pCifsample) (pCi/sample)
EU-154 996.32 10,30 -1.82E+01 2,.575+00 2.49E+01
1004786 17.90 -3.825+00 1.48E+01
1274.45 35.50 1.15E-01 8.36E+00
+ EU-155 86.50 30,90 1.23E+00 3.15F+0C 3.15E+C0
105.30 20.70 1.83E+00 4 . 6BE+(0
+ EU-156 811.77 10.40 -4.73E+02 1.54E+03 1.54E+03
1153.47 7.20 7.38E+02 2.89E+03
1230.71 8.90 -1.87E+02 2.39E+403
+ HO-166M 184.41 72.60 5.60E+00 2.27E+0C 2.27E+00
280.45 29.60 -2.49E+00 5.00E+00
410.94 11.10 -3.82E+00 1.46E+01
711.69 54.10  1.29E+00 4.11E+00
+ T™-171 66.72 0.14 =-2.92FE+03 7.09E+02 7.09E+02
+ HF-172 81.75 4,52 -1.67E+01 1.03E+01 2.10E+01
125.81 11.30  5.32E+00 1.03E401
+ Lu-172 181.53 20.60 -7.B84E+04 8.81E+04 1.21E+05
810.06 16.63 2.98E+04 2.54E+05
912.12 15.25 8.69R+03 2.82E+05
1093.6%6 62.50 1.38E+04 8.81R+04
+ LU-173 100.72 5.24 4,02E+00 8.67E+00 2.00E+01
272.11 21.20 5.48E+00 . B.6TE+COD
+ HF-175 343.40 84.00 -5.03E-01 4,48E+00 4.46E+00
+ LU-176 88.34 13.30 6.25E-01 1.5%4E+00 €.85E+00
201.83 86.00 =~5,10E-01 ' 1.54FE+00
306.78 94.00 -3.56E-01 1.73E+00
+ TA-182 67.75 41.20 -3.24E+00 3.66E+00 3.66E+00
1121.30 34.20 1.93E-01 1.45E+01
1189.05 16.23 -1.39F-01 2.34E+01
1221.41 26.98 -1.21E+00 1.60E+01
1231.02 11.44 -3.27E+00 4.19E+01
+ IR-192 308.46 29.68 1.54E+00 8.69E+00 1.38E+01
468.07 48,10 -4,87E+00 8.69E+00
+ HG-203 279.19 77,30 3.24E+00 8.32R+00 8.32E+00
+ BI-207 568.67 897.72 ~3.06E-01 1.97E+00 1.97E+00
1063.62 74.90 -1.26E-01 3,76E+00
+ TL-208 583.14 30.22 1.19E+00 6.54E+00 £.54E+00
860.37 4.48 8.12E+00 5.09E+01
2614.66 35.85 9.74E+00C 1.05E+01
+ BI-210M 262.00 45.00 -1.10E+0C 2.99E+00 2.99E+00
300.00 23.00 -2.32E+0C 6.87E+00
+ PB-210 46.50 ¥ 4.25  4,31E+02  4.35E+01  4,35E+01
+ PB-211 404 .84 2.90 3.60E+01 5.08E+01 5.08E+01
831.96 2.90 5.40E+01 8.23E+01
+ BT-212 727,17 11.80 5.50E+0C 1.7%E+01 1.79E+01
1620.62 2.75 1.21E+01 8.93E+01
+ PB-212 238.63 44,60 1.69E+00 3.47E+00 3.47E+00
300.09 3.41 -1.56E+01 4.64E+01
+ BI~-214 609.31 46,30 4, 35E+00 5.35E+00 5.35E+00
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Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV] (pCi/sample) (pCifsample) (pCifsample)
BI-214 1120.29 15.10 -9.68E-01 5.35E+00 1.83E4+01
1764.49 15.80 6.63E+00 2.21E+01
2204 .22 4,98 0.00E+00 5.54E+01
+ PB~214 285.21 19.19 5.88E+00 4.51E+00 9.,26E+00
351.92 37.19 4.59E+00 4.51R+00
+ RN-219 401.80 6.50 ~8.67E~01 2.,15E+01 2.15E+01
+ RA-223 323.87 3.88 3.13E+00 3.85E+01 3.85E+01
+ RA~224 240.98 3.95 3.20E+01 4.03E+01 4,.03E4+01
+ RA-225 40.00 31.00 =-3.04E+02 4.21E+02  4.21E+02
+ RA-226 186.21 3.28 8.268+01 5.08E+C1 5.08E+01
+ TH-227 50.10 8.40 ~4.86E-01 1.19E+C1 1.57E+01
236.00 11.50 -1.518+01 1,19FE+01
256.20 6.30 1.34E+01 2.40E+01
+ AC-228 338.32 11.40 3.24F+00 7.72E+00 1.32E+01
911,07 27.70  -2.30E-01 7.72E+00
969.11 16.60 3.64E+00 1.438+401
+ TH-230 48.44 16.80 9.22E+01 1,31E+01 1.31E+01
62.85 4.60 8.40E+01 2.63E4+01
67.67 ¢.37 -2.02E+02 2.28E+02
+ PA-231 283,67 1.60 -1.51E+01 6.7884+01 9.28E+01
302.67 2.30 -=3,81lE+01 €.78E+01
+ TH-231 25.64 14,70 -3.04E+01 1.44E4+01 9.06E+01
g84.21 6.40 5.88E+00 1.44E+01
+ PA-233 311,98 38.60 1.21E+01 4.86E+01 4,86E+01
o PA~-234 131.20 20.40 1.61E+00 5.13E+00 5.13E+00
733.99 8.80 2,71E+00 2.22B401
846.00 12.00 ~2.57E+00 1.96R+01
+ PA-234M 1001.03 0.92 9,30E+01 3.09E+02 3.09E4+02
+ TH~234 63.29 3.80 8.18FE+01 2.16E+01 3.16E+01
+ U-235 143.76 10.50 4.24E+00 1.13E4+01 1.13E401
163.35 4,70 =3.29E+00 2.60E+01
205.31 4.70 ~1.95E+01 2.68F+01
+ NP-237 86.50 12.60 2.92E+00 7.45E+00 7.45E+00
+ NP-239 106.1C 22,70 2.90E+12 7.43E+12 7.43E+12
228.18 10,70 -4,75E+172 2.27E+13
277.60 14.10 5.3%E+12 1.96E+13
+ AM-241 59.54 35.90 -=5.52E+00 2,43E+00 2,43E+00
+ AM-243 74.67 £6.00 -1.348-01 1.43E+00 1.43E+00
+ CM-243 209.75 3.29 2.58E+01 1.11E+01 4.11E4+01
228.14 10.60 -2.68E+00 1.28E+01
277.60 14.C0 3.04E+00 1.11E+01

-+

= Nuclide identified during the nuclide identification
* = Energy line found in the spectrum

MDA value not calculated

Half-life too short to be able to perform the decay correction

CAUTION: MDA value is inconsistent with Currie MDA at 95% confidence level

<@ v
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NUCLIDE MDA REPORT

Nuclide Library Used : WOR-GAMMAT\ApexRoot\CountroomiLibrary\TMA2 NLB

Nuciide Energy Yield(%) Line MDA Nuclide MDA Activity Dec. Level
Name {keV) (pCi/'sample)  (pCi/sample} (pCi/sample}  (pCi/sample)

+ BE~-7 477.59 * 10.42 8.56E+01 3.56E+01 3.33E4+03 4 ,14E+01
NA-22 1274.54 99,94 3.12E+00 3.1Z2E+00 4.27E-02 1.42E+00

@ NaA-24 1368.53 99.99 1.00E+26 1.00E+26 1.00E+26 1.00E+20
@ 2754 .09 99.86 1.00E+26 1.00E+26 1.00E+20
AL-26 1808&.¢65 99.76 2.30E+00 2.30E+00 2.04E-01 8.70E~01
K-40 1460.81 i10.67 3.75E+01 3.75E+01L 1.83E+01 1.73E+01

@ AR-471 1293.64 99.16 1.00E+26 1.00E+26 1.00E+26 1.00E+20
TI-44 67,88 94,40 8,96E-01 8.96E-01 -7,93E-01 4.35E-01
78.34 96.00 9.44FE-01 2.09E-01 4,59E-01

S5C-4¢6 889.25 99.98 4,86E+00 4,86E+00 -1.98E~01 2.25R+00
1120.51 99.99 06.12E+00 -3.23E-01 2.81E400

V-48 983.52 99.98 1.48E+02 1.31E4+02 -5.78E+00 6.78E+01
1312.10 97.50 1.31E+C2 -4.57E+01 5.69m+01

CR-51 320.08 9.83 1.63E+02 1.68E+02 1.26E+01 8.04E4+01
MN-54 834,83 9¢.,97 2.82E+00 2.82E+00 -3,78E-01 1.32E4+00
CO-56 846.75 9%.9¢ 5.78E+00 5.78E+00 5.655-01 2.71E+00
1037.75 14.03 3.80E+01 3.76E-01 1.78E+01

1238.25 67.00 8.38E+00 1.88E+00 3.75E+00

1771.40 15.51 4,43FR+01 -2.90E+00 1.98E+01

25588.48 16.90 2.43R+01 1.34E+00 9.82F+00

C0-57 122.06 85.51 1.50E+00 1.50E+00 2,06E~01 7.30E-01
136.48 10.60 1.23E+01 ~3.29E+00 5.88E+00

CO-58 810.76 99.40 5.05E+00 5.05E+00 -2,38E+00 2.33E+00
FE-59 109%.,22 56.50 1.89E+01 1.8%E+01 -2 .68E+00 8.57E+00
1291.5%6 43,20 2.18E+01 2.83E+00 1.25E+01

CO-60C 1173.22 100.00 Z2.97E+00 2.,97E+00 1.75E+00 1.36E+00
1332.49 100.00 3.28E+00 9,.74E-01 1.50E+00

ZN-65 1115.52 50.75 6.439E+00 6.49E+00 -3.00E~01 2.968+00
GA-o7 83.31 35.70 Z2.84E409 2.84E4+09 1.145E+10 1,.39E+009
208.95 2.24 4,10E+10 -1.40E+10 1.98F+10

300.22 16.00 7.00E+09 ~2,.36E+09 3.37E+09

SE~75 121.11 16.70 1.02E+01 3.01lE+00 ~3,96E+00 4,.93E+00
136.00 59,20 3.01E+00 -8.91E-01 L.46E4+00

264,65 59,80 4 . 03E+00 -6.93E-01 1.9%4E+00

279.53 25.20 1.06E+01 6.298E-01 5.12E+00

400.05 11.40 2.01E+01 =1.29E+01 9,.51FE+00

IS
el
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Nuclide Energy Yield(%) Line MDA Nuclide MDA Activity Dec. Level
Name (keV) (pCi/sample)  (pCi/sample} (pCi/sample}  (pCi/sample)
RB-82 776.52 13.00 2.00E+Q2 2.008+02 -1.48E+02 9.28E+01
RB-83 520.41 46.00 6.81E+00 6.81E+00Q -2.,478E+00 3.19E+00
529.64 30.30 1.22E+01 3.53E-01 5.75E+00

552.65 16.40 2.13E+01 -7.08E-01 1.00E+01

KR-85 513.99 0.43 7.46E+02 F.46E+02 2.00E+03 3.63E+02
SR-85 513.99 99,27 8.94E+00 8.94E+00 2.3%E+01 4.34E+00
Y-88 888.02 93.40 4.73E+00 3.74E+00 6.47E~-01 2,20E+00
1836.01 99.38 3.74E+00 -2.4%E-01 1.53E+00

NB-93M 16.57 9.43 3.34E+03 3.34E+03 ~3_ 98E+03 1.58E+03
NB-24 T702.63 100.00 2.09E+00 2.09E+00 9.94E~01 9,80E-01
871.10 100.00 2.15E+00 -1.06E+00 9.91E~01

NB-95 765.79 99.81 1.50E+01 1.50E+01 7.70E+00 7.06E+00
NB-95M 235.69 25,00 5.40E+08 5.40E+08 -6,84F+08 2.60E+08
ZR-95 724.18 43,70 1.34E+01 1.03E+01 4,15E-02 6.28E+00
756.72 55.30 1.03E+01 -6.08E~01 4.,79E+00

MO~-29 181,06 6.20 6.00E+11 4.74E+11 -3.24E+11 2.90E+11
739.58 12.80 4.74E+11 -5.98E+10 2.21E+11

778.00 4.50 1.31E+12 -1.01lE+12 6.06E+11

RU-103 497,08 89.00 9.87E+00 8,87E+00 4.30E+00 4.67E+00
RU-106 621.84 9.80 2.56E+01 2.56E+01 2.27E+01 1.21+01
AG-108M 433.93 89.90 1.97E+00 1.87E+00 ~1,47E-01 9.40E-01
614,37 90.40 2.07E+00 -5.55E-01 9.73E-01

722.95 80.50 2.27F+00 -4,76E-01 1.07E+00

CD-109% 88.03 3.72 2.85E+01 2.85E+01 -8.07E+00 1.38E+01
AG-110M 657.75 83.14 Z2.80E+00 2.80E+00 ~5,458-01 1.32E+00
677.61 10.53 2.06E+01 ~1,27E+01 9.54E+00

706.67 16.46 1.69E+01 -1.71E+00 7.96E+00

763,93 21.98 1.23E+0L -3.64E+00 5.72E+00

884.67 71.63 4.44E+00 1.15E+00 2.07E+00

1384 .27 23.%4 1.49E+01 -2.18E-01 6.68E+00

CD-113M 263.70 0.02 6.02E+03 6.02E+03 -9.19E+02 2.90E+03
SN-113 255.12 1.83 1.38E+02 4.045+00 7.31E+01 6.66E+0L
391.69 64.%0 4.04E+00 1.64E400 1.82F+00

TE123M 159.00 84.10 2.42E+00 2.425+00 -1.40E-01 1.17E+00
SB-124 602.71 97.87 6.69E+00 6.6%9E+00 1.45E~02 - 3.18E+00
645.85 7.26 T.88E+01 1.49E+C1 3.70E+01

7122.78 11.10 5.58E+01 -1.17E+01 2.62E+01

1691.02 49.00 1.83E+01 1.32E+G0 8.08FE+00

I-125 35,49 6.49 9,92E+01 9.92E+01 7.49E+01 4.83E+01
S§B-125 176.33 6.89 1.87E+01 0.42E+00 -1.45E4+01 9.03E+00
427.89 29.33 6.42E+Q0 1.48E+0Q0 3.07E+00

463.38 10.35 1.79E+01 3.13E+0C0 8.53F+00

600.56 17.80 1.24E+01 1.50E+00 5.87E+00

635.90 11.32 1.79E+01 4 .51E+Q0 8.41E+00

SB-126 414,70 83,30 4.16R+02 4.02E+02 -1.50E+02 1.98F+02
666.33 99.60 4. 02E+02 -9.50E+01 1.88E+02

695.00 99.60 5.22E+02 5,.33E+02 2. 48E+02

720.50 53.80 8.04E+02 -8.52E+01 3.76E+02

SN-126 87.57 37.00 2.48E+00 2.,48E+00 ~-7.01E-01 1.20E+00
SR-127 473,00 25,00 2.660E+08 1.74E+08 3.42E+07 1.28E+08
£685.20 35.70 1.74E+08 3.06E+Q7 8.15E+07

783.80 14.70 4.76E+08 1.28E+08 2.23E+08

I-129 29.78 57.00 7.13E+400 7.13E+00 1.92E+00 3,47E+00
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Nuclide Energy Yield(%) Line MDA  Nuclide MDA Activity Dec. Level
Name {keV) (pCi/sample)  (pCi/sample) (pCi/sample)  (pCi/sample)
I-129 33.60 13.20 1.88E+01 7.13E+00 -1.33E+01 ¢.15E+00
39.58 7.52 2.008+01 -1.44E+01 g9.72E+00
I-131 284,30 6.05 9.,79E+04 7.00E+03 1.06E+04 4,72E+04
364.48 81.20 7.00E+03 2.36F+03 3.34E+03
636.97 7.26 1.00E+05 —-4.46E+03 4.70F+04
722.89 1.80 4., 44F+405 -8, 28E+04 2.08E+05
TE-132 49.72 13.10 7.31E+082 1.10E+09 =2.26FE+08 3.58E+09
228,16 88.00 1.10E+09 -2 .31E+08 5.338+08
BA-133 81.00 33.00 2,57E+00 2.27E4+00 -7.11E-01 1.25E+00
302.84 17.80 §.92E+00 -5.01E+00 4.298+00
356.01 60.00 2.27E+00 -3.38E+00 1.08E+00
@ I-133 529.87 86.30 1.00E+26 1.00E+26 - 1.00F+26 1.00E+20
XE-133 81.00 38.00 7.01E+05 7.01E+05 -1.94E+05 3.408+05
Cs-134 563.23 8.38 2.24E+01 2.54E+400 -8.17E+00 1.06E+01
569.32 15.43 1.30E+01 -4.81E+00 6.17E+00
604.70 97.4%0 2,54E+00 -1,92E+00 1.21E+00
795,84 85,40 2.93E+00 1.18E+00 1.378+00
801,93 8.73 2.51E+01 =7.75E+00 1.16E+01
CsS-135 268.24 16.00 9.62E+00 S,62E+00 2.50E+00 4.65E+00
@ IT-135 1131.51 22.50 1.00E+26 1.00E+26 1.00E+26 1.00R+20
@ 1260.41 28,60 1.00E+26 1.00E+26 1.00E+20
@ 1678.03 9.54 1.00E+26 1.00E+26 1.00E+20
Cs-136 153.22 7.46 2.388+03 3.22E+402 -6.23E+01 1.14E+03
163.89 4,61 4.14E+03 -5.24F+02 2.01E+03
176.55 13.56 1.38E+03 -1.07E+03 6.71E+02
273.65 12.66 1.50E+03 -6, 70E+02 9.16E+02
340.57 48 .50 4,72E+02 -4,02E+01 2.26E+02
818.50 99.70 3.228402 -1.18E+02 1.49E+402
1048.07 79.60 4,32E+02 -7.25E+01 1.96E+02
1235.34 19.70 2.28E+03 1.74F+03 1.04E+03
Cs-137 661.65 85,12 2,43E+00 2.43FE+00 8.15E~-02 1.15E+00
LA-138 788.74 34.00 6.49E+00 4.308+00 1.52E-01 3.03E+00
1435.80 66.00 4.30E+00 8.98FE~01 1.93E+00
CE-139 165.85 80.35 2.45E4+00 2.45E+00 6.,15FK-01 1.19E+00
RA-140 162.64 6.70 3.30E+03 1.26E+03 3.61E+02 1,60E+03
304.84 4.50 6.66E+03 4.11E+03 3,21E+03
423.70 3.20 S.81E+03 -4.17E+02 4.69E+03
437.55 2.00 1.52E+04 -4,32E+03 7.58E+03
537.32 25.00 1.26E+03 5.76E+02 5.96E+02
LA-140 328.77 20.50 1.37E+03 5.36E+02 7.43E+02 6.59E+02
487,03 45.50 6.460E+02 -4 .35E+02 3.06E+02
815.85 23.50 1.58E+03 -1.21E+02 7.30E+02
1596.49 895,49 5.36E+02 -6.33E+01 2,.37E+02
CE-141 145.44 48.40 1.93E+01 1.33E+01 4.64E+00 9.40E+00
@ CE-143 57.36 11.80 1.00E+26 1.00E+26 1.00E+26 1.00E+20
@ 293.26 42.00 1.00E+26 1.00E+26 1.00E+20
@ 664.55 5.20 1.00E+26 1.00E+26 1.00E+20
CE-144 133.54 10.80 1.21E+401 1.21E+01 3.12E4+00 5.88E+00
PM-144 476,78 42.00 2.41E4+01 2.40E+00 2.80E+02 1.19E+01
618.01 48.60 2.40E+00 -3.56E-01 1.14E+00
696.49 89.49 2.71E+00 -8.27E-01 1.28E+00
PM-145 36,85 21.70 8.74E+00 4, 58E+00 -4.74E-01 4.26F+00
37.36 39.70 4 .58E+00 2.79E-01 2.23E+00
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Nuclide Energy Yield(%) Line MDA  Nuclide MDA Activity Dec. Level
Name (keV) (pCi/sample)  (pCi/sample) (pCi/sample) (pCi/sample)
PM-145 42.30 15.10 9.04E+C0 4.58E+00 -5.61E-01 4.40E+00
72.40 2.31 3.86E+C1 -1.73E+01 1.888+01
PM~146 453.90 39.94 4.Z25E+00 4.25E+00 -1.53E+00 2.02E+00
135.90 14.01 1.41E+01 8.58E~01 6.58E+00
747,13 13.10 1.54E+01 -2.40E+00 7.17E+00
ND-147 91.11 28.90 1.920E+03 1.90E+03 2.17E+03 9.33E+02
531.02 13.10 5.41E+03 -1.40E+0C2 2.56E+03
PM~-148 285.90 3.10 5.50E+14 5.50E+14 2.64E+13 2.65E+14
EU-152 121,78 20,50 4,97E+G0O 4.97E+00 6.,81lE-0L 2.41FE+00
244,69 5.40 2.76E+01 7.4%E+00 1.34E+01
344.27 192,13 7.77E4+G0 7.448~-01 3.72E+00
778,89 9.20 2.14E+01 -3.14E+00 9.90E+00
964.01 10.40 2.17E+01 -8.12E+00 9.93E+00
1085.78 7.22 3.32E+01 1.13E+00 1.51E+01
1112.02 9.60 2.61E+01 -3.02E+00 1.18E+01
1407.95 14.94 2.02E+01 6.49E+00 9.11E+00
GD-153 97.43 31.30 4, 05E+00 4,05E+0Q0 3.58E-01 1.97E+00
103.18 22.20 5,37E+00 -2.04E+00 2.61E+0Q0
EU-154 123.07 40.50 2.57E+00 2.57E+00 .31E-01 1.25E+00
723.30 12.70 1.07E+C1 -2.23E+00 4.99E+00
873.19 11.50 2.01E+01 4.29E+00 9.34E+00
996.32 10.30 2.49E+01 -1.828+01 1,15E+01
1004.7¢6 17.90 1.49E+C1 -3.82E+00 6.89E+00
1274.45 35.50 8.36E+C0 1.158-01 3.80E+00
EU-155 86.50 30.90 3.15E+C¢C 3.15E+00 1.23E+00 1.53E+00
105.30C 20.70 4,68E+00 1.83E+00 2.27E+00
EU-156 811.77 10.40 1.54E+03 1.54E+03 -4.73E+02 7.15E+02
1153.47 7.20 2.,89E+03 7.38E+02 1.32E+03
1230.71 8.90 2.39E+03 -1.87E+02 1.08E+03
HO-166M 184.41 72.60 2.27E+00 2.27E+00 5,60E+00 1.11E+400
280.45 29.60 5,00E+00 ~2.49E+00 2.41E+00
410.94 11.140 1.46E+01 -3.82E+00 6.95E+00
711.69 54,10 4, 11E+0G 1.2%E+00 1.94E+00C
™-171 66.72 0,14 7.05E+02 7.09E+02 -2.92E+03 3.45E+02
HF-172 81.75 4,52 2.10E+01 1.03E+01 -1.87E+01 1.02E+01
125.81 11.30 1.03E+01 5.32E+00 5.02E+00
LU-172 181.53 20.60 1.21E+05 8.81E+04 ~7.84E+04 5.860E+04
810.06 16.63 Z2.54E+05 2.98E+04 1,18E+0Q5
912.12 15.25 2.82E+05 8.62E+03 1.30E+05
1093.66 62.50 8.81E+04 1.38E+04 4,06E+04
LU-173 100.72 5.24 2.00E+01 8.67E+00 4.02E+00 9.70E+00
272,11 21.20 8.67R+00 5.48E+00 4,19E+00
HF-175 343.40 §4.00 4,46FE+00 4,46E+00 -5.038-01 2.13E+00
LU-176 88.34 13.30 6.85E+00 1.54E+00 6.25F-01 3.33E+00
201.83 86.00 1.54E+0G0 -5.10E-01 7.47E~01
306.78 94,00 1.73E+0C -3.56E~01 8.36E-01
TA-182 67.75 41.20 3.66E+00 3.66E+00 -3.24FE+00 1.78E+00
1121.30 34.90 1.45E+01 1.93e-01 6.67E+00
1189.05 16.23 2.34E+01 -1.3%E~01 1.04E+01
1221.41 26.98 1.60E+01 -1.21E+00 7.19E+00
1231.02 11.44 4.19E+01 -3.27E+00 1.20E+01
IR-192 308.4¢6 29.68 1.36E+01 8.69E+00 1.54E+00 6.54E+00
468,07 48.10 g.69E+00 -4.97E+00 4.14E400
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Nuclide Energy Yield(%) Line MDA  Nuclide MDA Activity Dec. Level
Name (keV) (pCi/sample)  (pCifsample) (pCi/sample) (pCi/sample)
HG-203 279.19 T77.30 3.32E+00 8.32E+00 3.24E+00 4,.01E+00
BI-z207 569.67 97.72 1.97E+00 1.97E+00 -3.06E-01 8.32E-01
1063.62 74,90 .T6E+00 -1.26E-01 1.74E+00
TL-208 583,14 30,22 6.54E+0Q0 6.54E+00 1.19%E+00 3,.10E+00
860.37 4.48 5.09E+01 8.12E+00 2.37TE+01
2614.66 35.85 1.05E+01 9.74E+00 4.78E+00
BI-210M 262.00 45,00 2.99E+00 2.99F+00 -1.10E+00 1.44%+00
300.00 23.00 6.87E+00 -2.32E+00 3.31E+00
+ PB-210 46,50 4.25 4,.35E+01 4.358+01 4,.31F+02 2.14E+01
PR-211 404,84 2.90 5.08E+01 5.08E+01 3.60E+01L 2.42F+01
831.96 2.90 8.238+01 5.40E+01 3.85E+01
BI-212 727,17 11.80 1.79E+01 1.72E+01 5.50E+00 8.38E+00
1620.62 2.75 8.,93E+01 1.21E+01 3.87E+01
PB-212 238.63 44,60 3.47E+00 3.47E+00 1.69E+00 1.68E+00
300.09 3.41 4.64E+01 -1.5¢6E+01 2.23E+01
BI-214 609.31 46,30 5.35E+00 5.35E+0C0 4,35E+00 2.56E+00
1120.29 15.10 1.83E+01 -8.68E-01 8.43E+00
1764.49 15.80 2.21E+01 6.63E+00 9.93E+00
2204.22 4.98 5.54E+01 C.00E+00 2.40E+C1
PB-214 295.21 19.19 9.26E+00 4.5184+00 5.88E+00 4.48E+00
351.¢2 37.19 4,51E+00 4,59E+00 2.17E4+00
RN-219 401.80 6,50 2.15E+01 2.15E+01 -8.67E~01 1.02E+01
RA-223 323.87 3.88 3.85E+01 3.85E+01 3.13E+00 1.85E+C1
RA-224 240.98 3.95 4,03E+01 4.03E+01 3.20E+01 1.95E+01
RA-225 40.00 31.00 4.218+02 4,21E+02 -3.04F4+02 2.05E+02
RA-226 186,21 3.28 5.08BE+01 5.08E+01 8.2cE+01 2,48E+01
TH-227 50.10 8.40 1.537E+01 1.1%E+01 -4 .86E-01 7.70E+00
236.00 11.50 1.19E+01 -1.51E+01 5.74E+00
256.20 6.30 2. 40F+01 1.34E+01 1.16E+01
RC-228 338.32 11.40 1,.32E+01 7.72E+00 3.24E+00 6.32E+00
911.07 27.70 T.T2E+00 -2.30FE-01 3.55E+00
965%.11 16.60 1.43E+01 3.04E+00 6.61E+00
TH-230 48 .44 16.5%0 1.3184+01 1.31B+01 9,22E+01 6.45E4+00
62.85 4,60 2.63E+01 8.40E+01 1.29E+01
67.067 0.37 2.28E+02 -2.02E+02 1.11E+02
PA-231 283.67 1.60 9.28E+01 6.78FR+01 -1.51E+01 4,47E+01
302.67 2.30 6.78E+01 -3.81E4+01 3.26E+01
TH=231 25.64 14.70 2.06E+01 1.44E4+01 -3.04E+01 4.448+01
84.21 ©.40 1.448+01 5.88E+00 7.01E+00
PA-233 311.¢98 38.60 4.86E+01 4,86E+01 1.21E4+01 2.34E+01
PA-234 131.20 20.40 5.138+00 5.13E+00 1.61E+00 2.49E+00
733.599 8.80 2.228+01 2,.7T1E+00 1.04E+01
94¢.00 12.00 1.%6E+01 -2,57E+00 9.06R+00
PA-234M 1001.03 0.92 3.09E+02 3.09E+02 9,30E+01 1.44E+02
TH-234 63.29 3.80 3.16E+01 3.16E+01 8.18E+01 1.535E+01
U-235 143.76 10.50 1.13E+01 1.13E+01 4,24E+00 5.51E+00
163.35 4.70 2.60E+01 -3.29E+00 1.26E+01
205.31 4.70 2.,68E+01 ~1.95E+01 1.30E+01
NP-237 86.50 12.60 7.45E+00 T.45E+00 2.92E+00 3.63E+00
NP-239 106.10 22.70 7.43E+12 T.43E+12 2.90E+12 3.60E+12
228.18 10.70 2.275+13 -4 ,75E+12 1.098E+13
277.60 14,10 1.96E+13 5.3%E+12 S.48E+12
AM-241 59.54 35.90 2.,43E+00 2.43FE+00 ~5.52E+00 1.18E+00

- BERE
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ENGWESAO005
Nuclide Energy Yield(%s)} Line MDA  Nuclide MDA Activity Dec. Level
Name {keV) (pCi/sample)  (pCi/sample) (pCi/sampile) (pCi/sample)
AM-243 74.67 66.00 1.43E+00 1.43E+00 -1.34E-C1 6.98E-01
CM-243 209.75 3.26 4.11E+01 1.11E+01 2.58E+01 1.998+01
228.14 10.60 1.28E+01 -2.68E+00 6.18E+00
277.60 14.00 1.11E+01 2.04E+00 5.35E+00

+

Energy line found in the spectrum
MDA value not calculated

AE I | R [ ||

® v

Nuclide identified during the nuclide identification

Half-life too short to be able to perform the decay correction

No Action Level results available for reporting purposes.

DATA REVIEW COMMENTS REPORT

Creation Date Comment

No Data Review Comments Entered.

User
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Sample Title: ENGWESACOS

Elapsed Live time: 14400

Elapsed Real Time: 14402
Channel|--—--- | === | === oo | o e | mm = | === o |
1: 0 0 0 0 0 0 c 0
9: 0 0 Q 0 0 0 0 0
17: 0 0 101 160 279 616 532 442
25: 153 149 96 98 91 83 86 95
33: 78 100 97 89 120 85 85 94
41: 91 86 21 103 104 278 1308 427
49 87 86 76 77 76 107 62 74
57: 78 66 91 33 89 83 161 365
65: 137 76 87 70 87 76 73 80
73: 88 89 114 115 100 120 67 81
81: 73 69 75 89 120 83 82 20
89: 81 93 75 127 464 204 101 113
97: 84 69 79 84 80 66 64 72
105: 79 73 76 68 68 83 91 73
113: 79 88 70 73 72 59 65 66
121: 78 62 65 84 71 65 86 73
129: 67 66 71 73 74 64 62 61
137: 57 71 64 70 60 78 68 100
145: 82 70 81 74 82 65 63 77
153: 67 56 54 68 66 60 62 76
161: 68 67 74 83 62 64 75 55
169: 57 64 6l 77 58 72 49 72
177: 64 65 54 75 56 48 57 68
185: 83 213 123 60 69 76 48 52
193: 68 44 55 43 74 75 78 56
201: 6l 65 77 46 59 66 39 58
209: 57 67 56 57 55 39 59 49
217: 48 42 52 54 70 47 57 66
225: 55 58 60 56 46 44 47 60
233: 67 49 45 51 48 65 100 54
241: 6l 56 71 53 53 51 57 49
249: 49 48 36 43 47 59 65 60
257 45 52 51 46 40 47 46 34
265: 32 59 52 37 59 54 70 51
273: 57 60 a7 49 43 69 49 49
281: 48 39 49 55 51 38 51 47
289: 52 48 54 47 61 69 74 60
297: 52 51 56 60 34 41 50 54
305: 53 53 51 46 46 56 51 48
313: A2 37 49 34 34 47 36 33
321 40 39 45 36 30 41 45 30
329: 44 43 41 31 32 26 35 39
337: 34 37 41 31 37 27 33 32
345: 37 34 30 38 26 30 45 57
353: 58 22 27 24 40 17 31 34

36l: 24 25 32 23 32 3Z 31 31
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369: 23 19 34 28 26 28 32 22

Sample Title: ENGWESAQGS

Channel | -=———~- f—m - | m— = | === f——————= | ——————- | ——————- | ==
377 28 29 23 23 22 24 20 30
385: 20 20 20 17 28 31 22 27
393; 27 27 21 23 22 31 17 27
4071 : 16 18 24 30 24 22 27 18
409: 18 23 26 23 23 19 18 28
417 14 25 23 26 24 21 22 21
425 20 29 28 25 22 22 21 18
433 26 30 22 18 28 29 22 21
447 14 27 19 23 28 i6 19 15
445G: 22 16 16 18 20 20 20 22
457: 13 27 19 19 21 17 23 23
4gh: 16 20 19 19 17 24 16 22
473: 25 13 28 76 838 1808 433 53
4871 34 28 15 13 16 i6 18 15
489: 9 23 277 13 13 13 17 13
497 13 18 22 9 9 i3 i7 17
505: 11 13 13 23 35 86 161 107
513: 48 39 21 12 11 14 8 12
521: 11 7 9 14 13 15 17 10
529: 12 13 22 18 10 12 5 20
537 21 21 15 12 10 i5h 9 12
545; 12 17 11 14 9 11 13 8
553 17 12 11 11 12 13 19 11
561: 11 13 13 13 20 10 20 10
569: 17 20 11 15 18 18 19 12
577: 19 12 17 17 15 13 17 22
585: 15 14 18 12 14 9 13 9
593: 16 14 23 11 14 17 15 14
601: 16 20 14 20 21 23 18 24
509: 41 30 17 12 12 15 12 17
617: 12 9 22 13 14 12 21 17
625: 12 9 8 17 15 9 10 11
£33 13 9 14 11 14 13 11 10
6dl: 11 13 14 146 10 12 8 5
649: 17 9 10 15 11 14 11 10
657 16 11 9 16 15 18 12 12
665: 10 19 o 5 7 10 9 3
673: 10 8 7 10 3 7 & 13
e81: 9 13 13 15 8 13 6 10
6589:; 9 10 7 15 24 16 14 15
697: 19 15 10 9 14 14 10 11
705 10 14 9 7 20 14 11 16
713 1 13 5 15 10 10 9 15
721 10 7 10 12 8 12 16 11
729 g 10 7 12 7 9 7 13
737 9 7 9 10 5 15 8 12
745: 3 3 11 10 11 11 11 15
753 i3 6 9 10 12 6 1.0 10
761: 6 5 10 11 8 11 14 10
7¢9: 14 8 12 15 12 9 12 4
77T 10 83 7 4 7 14 10 8
785: 14 14 5 6 16 9 10 9
793 ' 9 10 15 14 8 13 4 ©
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GAMMA SPECTRUM ANALYSIS

Sample Identification
Sample Description
Sample Typse

Sample Size
Facility

Sample Taken On
Acquisition Started

Procedure
QOperator
Detector Name
Geometry

Live Time

Real Time

Dead Time

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Energy Calibration Used Done On

Efficiency Calibration Used Done On
Efficiency Calibration Description

Sample Number

: 1508106-08
: ENGWESA006
: FILTER

1 7.840E-01 sample
: Countroom

: 512712015 3:27:49PM
: 8/31/2015 1:36:23PM

: GAF-14 pCi

. Administrator
 GE4

: GAF-14

+ 14400.0 seconds
- 14436.1 seconds

: 025%

: 2.50

» 1 -4096
15 - 4096
; 1.000 keV

. 10/25/12014
1042572014

: 26641

PEAK-TO-TOTAL CALIBRATION REPORT

Peak-to-Total Efficiency Calibration Equation

ofi{(s
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Analysis Reportfor  1508108-08

ENGWESAQQG
PEAK LOCATE REPORT
Peak Locate Performed on : 813172015 5:36:57PM
Peak Locate From Channel 1
Peak Locate To Channel . 4096
Peak Search Sensitivity . 2,50
Peak No.  Energy (keV) Centroid Channel Centroid Uncertainty Peak Significance
1 46.24 45,49 0.0000 0.00
2z 293.95 293.31 G.0000 0.00
3 410.01 409.43 0.0000 0.00
4 477.52 476.96 0.0000 0.00
5 510.¢4 510.10 0.0000 0.00
o 575.67 575.16 0.0000 0.00
7 803.27 802.87 0.0000 0.00
8 965,98 965,67 0.0C00 0.00
9 1121.03 1120.80 0.00Q0 0.00
10 1322.63 1322,52 0.0C00 0.00
11 1368.92 1368.83 0.0000 0.00
12 1440.72 1440.68 0.0000 0.00
13 1657.71 1657.81 0.0000 0.00
14 1680.61 1680.72 0.0000 0.00
15 1741.981 1742.06 0.0000 0.00
16 1762.55 1762.71 0.0000C 0.00
17 1770.80 1770.97 0.0000 0.00
18 1787.73 1797.92 0.000C 0.00
19 1805.15 1805.34 0.0000 0.00
20 1880.49 1880.73 0.0000 0.00
21 1%9¢6.83 1967.13 0.0000 0.00
22 2037.0¢6 2037.41 0.0000 0.00
23 2531.29 2532.00 0.0000 0.00
24 2612.,73 2613.50 0.0000 0.00
25 2699,9¢6 2700.80 0.0000 0.00
26 2166.04 3167.26 0.0000 0.00
27 4078.44 4080.50 0.0000 0.00

? = Adjacent peak noted
Errors quoted at 2.000sigma
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Analysis Report for  1508106-09
ENGWESAQ06
PEAK ANALYSIS REPORT
Peak Analysis Performed on : 8/31/2015 5:36:57PM
Peak Analysis From Channel o1
Peak Analysis To Channel . 4096

Peak Energy ROI ROI Peak Net Peak NetArea Continuum FWRHM
No. {keV) start end Centroid Area Uncertainty Counts (keV)}
1 46.24 40 - 49 45.49 1.00E+03 117.77 1.41E+03 2.42
2 293.95 289 - 297 293.31 5.06E+01 62.00 5.59E+02 1.72
3 410.01 405 - 414 409.43 5,21E+01 44,59 2.58E+02 5.92
4 477,52 471 - 482 476.96 1.08E+03 82.19 3.06E+02 2.88
5 510.64 504 - 514 510.10 2.18E+02 49.80 2.15E+02 3.16
6 575.67 571 - 579 575.16 3.34E+01 30.64 1.19E+02 1.84
7 803.27 800 - 808 g02.87 2.75E+01 26.01 9.09E+01 4.52
8 965.98 956 - 976 965.67 3.85E+01 41,32 1.15E+02 9.81
9 1121.03 1117 - 1125 1120.80 1.78E+01 19.67 4,64E+01 3.26
10 1322.63 1315 - 1328 1322.52 1.53E+01 18.55 4.14E+01 1.62
11 1368.92 1365 - 1372 1368.83 2.00E+01 11.31 8.00E+00 5.62
12 1440,72 1432 - 14590 1440.68 2.00E+01 24.80 4,20E+02 10,19
13 1657.71 1652 - 1661 1657.81 1.03E+01 13.42 1.94E+01 3.80
14 1680.61 1676 - 1686 1680.72 1.33E+01 13.22 1.54E+01 5.45
i5 1741,91 1738 - 1745 1742.06 92.00E+00 10.35 1.20E+01 2.91
16 1762.55 1757 - 1767 1762.71 2.67E+00 10.98 1.C07E+01 1.64
17 1770.80 1768 - 1773 1770.97 9.17E+00 8.12 5.67E+00 2.89
18 1797.73 1794 - 1801 1797.9%2 1.308+01 10.95 1.00E+01 3.89
19 1805.15 1802 - 1809 1805.34 9.75E+00 8.00 4,50E+00 1.91
20 1880.49 1874 - 1886 1880.73 9.07E+00 12.02 1.19E+01 8.17
21 1966.83 1963~ 1970 1967.13 8.C0E+00 5.66 0.00E+00 2.22
22 2037.06 2034 - 2039 2037.41 4.88E+00 T.07 6.25E4+00 1.70
23 2531.2¢9 2529 - 2535 2532.00 7.C0E+00 5.2%9 0.C0E+00 1.47
24 2612.73 2610~ 2616 2613.50 6.25E+00 6.65 3.50E+00 1.05
25 2699.96 2696 - 2704 2700.80 1.00E+01 6.32 C.COE+00 2.98
26 3166.04 3164 - 3170 3167.26 5.14E+00 6.34 3.71E+00 2.07
27 4078.44 40775 - 4083 4080.50 6.00E+00 4,90 0.C00E+00C 1.70

M = First peak in a multiplet region
m = Other peak in a multipiet region

F = Fitted singlet

Errors quoted at 2.000sigma
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ENGWESAQ06
PEAKANALYSIS REPORT
Peak Analysis Performed on D 813172015 5:36:57PM
Peak Analysis From Channel o1
Peak Analysis To Channel ;4096

Peak Energy RO/ ROI Net Peak Net Area Continuum Critical
No. (keV) start end Area Uncertainty Counts Level
1 46.24 40 - 49 1.00E+03 117.77 1.41E+03 8.17E+01
2 293.95 288 - 297 5.06E+01 62.06 5.59E402 4.97E+01
3 410.01 405 - 414 5.21E+01 44.99 2.58E+02 3.50E+01
4 477.52 471 - 482 1.08E+03 §2.19 3.06E+02 4.07E+01
5 510.64 504 - 514 2.18E+02 49.80 2.15E+02 3.30E+01
6 575.67 571 - 579 3.34E+01 30.64 1.19E+02 2.33E+01
7 803.27 800 - 808 2.75E+01 26,01 8.08E+01 1.96E+01
8 965.98 956 - 976 3.85E+01 41,32 1.15E+02 3.24E+01
9 1121.03 1117~ 1125 1.78E+01 19.67 4.64E+01 1.45E+01
190 1322.63 1319 - 1328 1.53E4+01 18.55 4.148+01 1.38E+01
11 1368.92 1365- 1372 2.00E+01 11.31 8.00E4+00 5.70E+0C
12 1440.72 1432 - 1450 2.00E+01 24,80 4.20E+01 1.90E+01
13 1657.71 1652 - 1le6l 1,03E+01 13.42 1.94E4+01 9.68E+00
14 1680.61 1676 - 1686 1.33E+01 13.22 1.54E+01 5.06E+00
15 1741.91 1738 - 1745 9.00E+00 10.3¢ 1.20E+01 6.97E+00
16 1762.55 1757 - 1767 9,67E+00 10.98 1.07E+01 7.44E+00
17 1770.80 1768- 1773 9.17E+00 8.12 5.67E+00 4.45F+00
18 1797.73 1794~ 1801 1.30E+01 10.95 1.00E+01 6.78E+00
19 1805.15 1802- 1809 9.75E+00 8.00 4.50E+00 4.11E+00
290 1880.49 1874 - 188% 9,07E+00 12.02 1.19E+01 8.55E+00
21 1966.83 1963 - 1970 8.00E+00 5.66 0.00E+00 0.00E+0C0
22 2037.06 2034- 2039 4.88E+00 7.07 6.25E+00 4.54E+00
23 2531.29 2529 - 2535 7.00E+00 5.29 0.00E+00 0.00E+CO
24 2612.73 2610 - 2616 6.25E+00 6.65 3.50E+00 3.61E+00
25 2699.96 2696~ 2704 1.00E+01 6.32 0.00E+00 0.00E+00
26 3166.04 3i64 - 2170 5,14E+00 5.34 3.71E+00 3.65E+00
27 4078 .44 4075- 4083 6.00E+00 4.90 0.00E+00 0.CO0E+0D

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000sigma
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Analysis Report for  1508106-09

ENGWESAL06
PEAK WITH NID REPORT
Peak Analysis Performed on : 8/31/2015 5:36:57PM
Peak Analysis From Channel 1
Paak Analysis To Channel : 4096
Tentative NID Library : WOR-GAMMAT\WpexRootiCountreom\LibranATMAZ NLB
Peak Match Tolerance : 1.000 keV
Peak Energy RO! RO! Peak Net Peak Net Area Confinuum Tentative
No. (keV) start end Centroid Area Uncertainty Counts Nuclide
1 46.24 40 - 49 45,49 1.00E+03 117.77 1.41E+03 PR-210
2 293.95 289 ~ 287 293.31 5.06E+01 62.06 5.5%E+02 CE-143
3 410.01 405 - 414 409.43 5.21E+01 44,99 2.58E+02 HO-166M
4 477.52 471 - 482 476.96 1.08E+03 82.19 3.06E+02 BE-7
PM~144
5 510.64 504 - 514 510.10 2.18E+02 49.80 2.15+402 ... ..
6 575.67 571 - 579 575,16 3.34E+01 30.64 1.19E+02 ....,.
7 803.27 800 - 808 802.87 2.75E+01 26.01 9.09E+01 .....
8 965.98 956 ~ 976 8965.67 3.85E+01 41,32 1.15E+02 . ....
9 1121.03 1117 - 1125 1120.80 1.78E+01 19.67 4.64E+01 TA-182
SC-46
BI-214
10 1322.63 1319 - 1328 1322.52 1.53E+01 18.55 4.148+01 . ...,
11 1368.92 1365- 1372 1368.83 2.00E+01 11.31 8.00E+00 NA~24
12 1440.72 1432~ 1450 1440.68 2.00E+01 24.80 4,20E+01 .....
13 1657.71 1652~ 1661 1657.81 1.03E+01 13.42 1.94E+01 ..,...
14 1680.61 1676 - 1¢€86 1680.72 1.33E+01 13.22 1.84E+01 .....
15 1741.91 1738 - 1745 1742 .06 9.00E+00 10.39 1.20E+01 .....
16 1762.55 1757 - 1767 1762.71 9.67E+00 10.98 1.07E+01 .....
17 1770.80 1768 - 1773 1770.97 9.17E+0C 8.12 5.67E+00 CO-56
18 1797.73 1794 - 1801 1797.82 1.30E+01 10.85 1.00B+01 ...,
19 1805.15 1802 - 1809 1805,34 9.75FE+00 8.00 4.50E+00 .....
20 1880.49 1874 - 1886 1880.73 9.07E+00C 12.02 1.19E+01 .....
1 1966.83 1%63 - 1970 1967.13 8.00E+0C 5.66 0.00E+00 .....
22 2037.06 2034 - 2038 2037.41 4.88E+00 7.07 6.25E+00 ... ..
23 2531.29 2529 - 2535 2532.00 7.00E+00 5.2¢ 0.00E+00 .....
24 2612.73 2610- 26l6 2613.50 6.25E+00 6.65 3.50E+00 .....
25 2699.96 2696 - 2704 2700.80 1.00E+01 6.32 0.00E+00 .....
26 3166.04 3164 - 3170 3167.26 5.14E+00 6.34 3.71E+00 .....
27 4078.44 4075 - 4083 4080.50 6,00E+00 4,30 0.00E+00 .....

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000sigma
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ENGWESADOCE
PEAK EFFICIENCY REPORT
Peak Analysis Performed on . 8/31/2015 5:36:57PM

Peak Energy Net Peak Netf Area Peak Efficiency
No. {keV} Area Uncertainty Efficiency Uncertainty
1 46.24 1.00E+03 117.77 1.89E~01 1.59E-02
2 293.95 5.06E+01L 62.06 7.85E-02 8.12E-C3
3 410.01 5.21E+01 44.99 5.20E-02 9.53E-03
4 477,52 1.08E+03 82,19 4,29E-02 2.17E-02
5 510.64 2.18E+02 49.80 3.94E-02 2.7T7E-02
6 575.67 3.34E+01 30.64 3.38E-02 3.95E-02
7 803.27 2.75E+01 26.01 2.23E-02 2.39%~02
8 965,98 3.85E+01 41.32 1.78E-02 2.81E-03
9 1121.03 1.78E+01 19.67 1.48%-02 2.07E-03
10 1322.63 1.53E+01 18.55 1.22E-02 2.48E-03
11 1368.92 2.00E+01 11.31 1.17-02 2,40E~03
12 1440.72 2.00E+01 24.80 1.10E-0Z 2.14E-03
13 1657.71 1.035+01 13.42 9.40E-03 1.36E-03
14 1680.61 1.33E+01 13.22 9.25E-03 1.28FE-03
15 1741.91 2.00FE+00 10.39 8.88E-03 1.06E-03
16 1762.55 8,.67E+00 10.68 8,76E-03 9.87E-04
17 1770.8C 89.17E+00 8.12 8§.71E-03 9.57E-04
18 1797.73 1.30E+01 10.95 8.56E-03 8.61E-04
18 1805.15 &.75E+00 8.00 8.52E-03 8.34E-04
20 1880.4% 9,07E+00 12.02 8.14E-03 7.23E-04
21 1866.83 8.00E+00 5.66 7.13E-03 7.23E-04
22 2037.0¢6 4.88E+00 7.07 7.43E-03 T.23E-04
23 2531.29 7,00E+00 5.25% 5.80E-03 7.23E-04
24 20612.73 6.25E+00 6.65 5.58E-03 7.23E-04
25 2699.9¢6 1.00E+01 6.32 5.38E-C3 7.23E-04
26 3166.04 5.14E+00 6.34 4,47E-03 7.23F-04
27 4078 .44 6.00E+00 4.90 3.2%9E-03 7.23E-04

M = First peak in a multiplet region
m = Other peak in a mulliplet region
F = Fitted singlet

Errors quoted at  2.000 sigma

BACKGROUND SUBTRACT REPORT

Peak Analysis Performed on » 8/31/2015 5:36:57PM

Env. Background File . WOR-GAMMA \ApexRoot\Countroom\Data\00C0025969.CNF
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ENGWESA006

Peak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted
No. (keV) Area Uncerfainty Background Uncert. Area Uncert.
1 46,24 1.00E+03 117.77 7.06E+01 2.88E+01 9.29E+02 1.21E+02
2 293.85 5,.06E+01 62.06 5.06E+01 6.21E+01
3 410.01 5.21E+01 44,99 5.21E+01 4.50E+01
4 477.52 1.08E+03 82.19 1.08E+03 8.2ZE+01
5 510.64 2.18E+02 49.80 1.62E+02 1.%4E+01 5.60E+01 5.35E+01
6 575,67 3.34E+01 30.64 3.34E+01 3.06E+01
7 803.27 2,.75E+01 26.01 2_.75E+01 2.60E+01
8 965.98 3.85E+401 41,32 3.85E+01 4,13FE+01
9 1121.03 1.78E+01 19.67 1.78E+01 1.97E+01
10 1322.63 1.53E+01 18.55 1.53E+01 1.85E+01
11 1368.92 2.00B+01 11,31 2.00E+01 1.13E+01
12 1440.72 2.00E+01 24.80 2.00E+01 2.48E+01
13 1657.71 1.03E+01 13.42 1.03E+01 1.348+01
14 1680.61 1.33E+01 13.22 1.33E+01 1.32E+401
15 1741.51 8.00E+00 10.39 9.0C0E+00 1.04E+01
16 1762.55 S.67E+00 10.98 9.67E+00 1.108+01
17 1770.8C . 17E+00 8.1%2 9.17E+00 8.12E+00
18 17%7.73 1.30E+01 10.95 1.30E+01 1.10E+01
1% 1805.15 8.75E+00 8.00 9.75E+0Q0 8.00E+00C
20 1880.49 8.07E+00 12.0z 9.07E+00 1.20E+01
21 1966.83 8.00E+00 5.606 §.00E+00 5.66E+00
22 2037.06 4.88E+00 7.07 4.88E+00 7.07E+00
23 2531.2% 7.00E+00 5.29 7.00E+00 5.29E+00
24 2612.73 6.258+00 6.65 6,25E+00 6.65E+00
25 2699.9%¢ 1.00E+01 6.32 1.0CE+01 6,32E+QC
26 3166.04 5.14FE+00 6.34 5.14E+00 6.34E+00
27 4078.,44 6.00E+00 4.90 5.0CE+00 4.,90E+00C

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000sigma

AREA CORRECTION REPORT
REFERENCE PEAK /BKG. SUBTRACT

Peak Analysis Performed on

Ref. Peak Energy
Peak Ratio

Background File

1 B/31/2015  5:36:57PM

: 0.C0
: Q.00

Reference Date
Uncertainty

: 0.00

: WOR-GAMMA T\ApexRoot\Countroom\Data\C000025969.CNF

Corrected Area is: Criginal * Peak Ratio - Background
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Analysis Report for  1508106-09
ENGWESAQD06
Peak  Energy Original Orig. Area Ambient Backgr. Corrected Corrected
No. (keV) Area Uncertainty Background Uncert. Area Uncert.
1 46.24 1.00E+403 117.77 7.06E+01 2.88E401 9.29%E+02 1.21E+02
2 293,95 5.06E+01 62.06 5.06E+01 6.21E4+01
3 410.01 5.21E+01 44,99 5.21E+01 4.50E+01
4 477,52 1.08E+03 82.19 1.08E+03 g§.22E+01
5 510.64 2.18E+02 49,80 1.628+02 1.9%4E+01 5.60E+01 5.35E4+01
6 575.67 3.34E+01 30.64 3.34E+01 3.06E+01
7803.27 2.75E+01 26.01 2.75E+01 2.60E+01
8 965.98 3.85E+01 41.32 3.85E+01 4,.13E+01
9 1121.03 1.78E+01 19.67 1.78E+01 1.97E+01
10 1322.63 1.53E+01 18.55 1.533E+01 1.85E+01
11 1368.92 2.00E+01 11.31 2.00E+01 1.13E+01
12 144Q0,72 2.00E+01 24.80 2.00E+01 2.48E+01
13 1657.71 1.03E+01 13.42 1.03E+01 1.34E+01
14 1680.61 1.338+01 13.22 1.33E+01 1.32E+01
15 1741.91 2.00E+Q0 10.39 9.00E+00 1.04E+01
16 1762.55 9.678+00 10.98 %.67E+00 1,10E+01
17 1770.80 9.17E+00 8.12 8.17E+00 8.12E+Q0
18 1797.73 1.30E+01 10.95 1.30E+01 1.10E+01
192 1805.15 9.75E+00 8.00 9.75E+00 &.00E+00
20 1880.4°9 9.07E+00 12.02 $.07E+00 1.208+01
21 1966.83 8.00E+00 5,66 8.00E+00 5.66E+00
22 2037.06 4.88E+00 7.07 4.88F+00 7.07E+00
23 2531.2% 7.00E+0C 5.29 7.00E+00 5.29E+00 .
24 2612.73 6.25E+00 6.65 6.25E+00 5,05E+00
25 2699.9¢6 1.00E+01 6.32 1.00E+01 6.32E+00
26 3166.04 5.14E+00 6.34 5.14E+00 5.34E+00
27 4078 .44 6.00E+00 4.90 6.00E+00 4. 90F+00
M = First peak in a multiplet region
m = Other peak In a multiplet region
F = Fitted singlet
Errors quoted at 2.000sigma
NUCLIDE IDENTIFICATION REPORT
Nuclide Library Used : WOR-GAMMAT\ApexRoot\CountroomiLibraryA\TMA2,NLB
IDENTIFIED NUCLIDES
Nucfide Name Id Confidence  Energy (keV) Yield(%) Activity Activity
{pCi/sample) Uncertainty
BE-7 0.983 477.5% * 10.42 2.01E+03 1.03FE+03
PR-210 0.989 46.50 = 4.25 2.7%E+02 4.34E+01




8/31/2015  5:37:06PM Page 9 of 24
Analysis Report for  1508106-09
ENGWESAD06

* = Energy line found in the spectrum.

- = Manually added nuclide.

? = Manually edited nuclide.

Energy Tolerance :  1.000 keV

Nuclide confidence index threshold = 0.30
Errors quoted at 2.0Q00sigma

UNIDENTIFIED PEAKS

Peak Locate Performed on 0 8/31/2015 5:368:57PM
Peak Locate From Channel o1
Peak Locate To Channel . 4096
; Peak CPS (%) Peak Tolerance
Peak No. Energy (keV) Peak Size (CPS) Uncertainty Type Nuclide
2 293,95 3.51136F-03 61.37 Tol. CE-143
3 410,01 3.62147E-03 13.13 Tol. HO-16€eM
5 510.64 3.88676E-03 47,76
) 575.67 2.31780E-03 45,91
7 803.27 1.91258E-03 47,23
8 965.98 2.67361E-03 53.66
9 1121.03 1.23645E-03 55.23 Tol. SC-46
TA-182
BI-214
10 1322.63 1.06096E-03 60.70
11 1368.92 1.38889E-03 2B.28 Tol. NA-24
12 1440.72 1.38974E-03 0l,97
13 1657.71 7.15278E-04 65.13
14 1680.61 8.22619E-04 49.75
15 1741.81 6.25000E-04 57.74
156 1762.55 6.71296E-04 56.78
17 1770.80 6.36574E-04 44,31 Tol. CO-56
18 1797.73 G.02778E-04 42.13
1% 1805.15 6.77083E~04 41.03
20 1880.49 6.29630E-04 66.29
21 1966.83 5.55556m-04 35.36
22 2037.06 3.38542E-04 72.52
23 2531.25 4,86111E-04 37.80
24 2612.73 4,34028E-04 53,22
25 2699, 96 £.94444%-04 31.62
26 3166.04 3.57143E~04 61,08
27 4078 .44 4.16667E-04 40,82
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M = First peak in a multiplet region
m = Other peak In a multiplet region
F = Fitted singlet

Errors quoted at 2.000sigma

NUCLIDE IDENTIFICATION REPORT

Nuclide Library Used

- WOR-GAMMANApexRoot\CouniroomiLibrary\TMAZ.NLB

IDENTIFIED NUCLIDES

Nuclide Id Energy Yield(%) Activity Activity
Name Corfidence {keV) (pCi/sample) Uncertainty
BE-T7 0.98 477.59 % 10.42 2.018+03 1.03E+03
PE-210 0.98 46.50 * 4,25 2.79E+02 4.34F+01

* = Energy line found in the spectrum.

- = Manually added nuciide.
7 = Manually edited nuclide.

@ = Energy line not used for Weighted Mean Aztivity

Energy Tolerance : 1.000 keV

Nuclide confidence index threshold = 0.30

Errors quoted at 2.000sigma

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wtmean Comments
Name d Activity Activity
Confidence (pCi/sample) Uncertainty
BE~7 0.983 2.01E+03 1.03E+03
PB-210 0.989 2.7%E+02 4.34E+01




Analysis Report for  1508106-09

ENGWESAQDC6
? = nuclide is part of an undetermined soluticn
X = nuclide rejected by the interference analysis
@ = nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 2.000sigma

8/31/2015

5:37:06FM

Page 11 of 24
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ENGWESAQOE
UNIDENTIFIED PEAKS
Peak Locate Performed on : 8/31/2015 5:36:57PM
Peak Locate From Channel 1
Peak Locate To Channel 1 4096
Feak CPS (%) Peak Tolerance
Peak No. Energy (keV) Peak Size (CPS})  yncerta inty Type Nuclide
2 293.95 3.51136E-03 61.37 Tol. CE-143
3 410.01 3.62147E-03 43.13 Tol. HO-166M
5 510.64 3.88676E-03 47.76
6 575,67 2.31780E-03 45,91
7 803.27 1.91258E-03 47.23
8 965.98 2.67361E-03 53.66
S 1121.03 1.23645E-03 55.23 Tol. SC-46
TA-182
BI-214
10 1322.63 1.06096E-03 60,70
11 1368.92 1.3888%E-03 28.28 Tol. NA-24
12 1440.72 1.38%74E-03 ~61.97
13 1657.71 7.15278E-04 65.13
14 1680.61 9,.22619E-04 49,75
15 1741.91 6.25000E-04 57.74
16 1762.55 6.71296E-04 56.78
17 1770.80 6.36574E-04 44,31 Tol. Co-5¢6
18 1797.73 9.02778F-04 42,13
19 1805.15 6.77083E-04 41.03
20 1880.49 6.29630E-04 66.29
21 1966.83 5.55556E-04 35.36
22 2037.06 3.38542E~-04 72.52
23 2531.29 4.86111E-04 37.80
24 2612.73 4.34028E-04 53.22
25 2699.96 6.94444E-04 31.62
26 3166.04 3.57143E-04 61.68
27 4078, 44 4.16667E-04 40,82

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000sigma
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NUCLIDE MDA REPORT
Nuclide Library Used . WOR-GAMMAT\ApexRoot\CountroomiLibranATMAZ.NLB

Nuclide Energy Yield(%} Activity Nuclide MDA Line MDA
Name (keV) {pCi/sample) (pCi/sample} (pCilsample)
+ BE-7 477.59 * 10.42 2.01B+03 1.57E+02 1.578+02
+ NA-22 1274.54 99.94 -5.55E-01 5.04E+00 5.04E+00
+ @ NA-24 1368.53 99.99 1.00E+20 1.00E+26 1.C0E+28
@ 2754.09 99.86 1.00FE+26 1.00E+26
+ AL=26 1808.65 99.76 6.27E-01 6.63E+00 6.63E+00
+ K~40 1460.81 10.67 1.42E+01L 4.96E+01 4.960E+01
+ @ AR-41 12983.61 99.16 1.00E+26 1.CO0E+26 1.00E+20
+ TI-44 67.88 94.40 ~-6.80E-01 1.2%E+00 1.36E+00
78.34 96.00 6.18E-02 1.29E+00
+ S5C-46 889.25 9%.%8 -5.95E-01 9.42E+00 9.42E+00
1120.51 99.6%9 4.90E+00 1.21E+01
+ V-48 983.52 99. 98 1.45E+02 3.11E+02 3.11E+02
1312.10 97.50 3.34E+01 3.34E+02
+ CR-51 320.08 2.83 -1.11E+01 2.89E+02 2.89E+02
+ MN-54 834.83 9%.57 ~1.04E+00 5.C1lE+00 5.01E+00
+ Co-56 846.75 95.96 3.778-01 9.69E+00 9.6%E+00
1037.75 14,03 2.32FE+01 7.84E+01
1238.25 67.00 4.73E-01 1.61E+01
1771.40 15.51 4.,26E+00 9.91E+01
2558.48 16.90 -3.84E+01 8.27E+01
+ CO-57 122.06 85.51 -6.02E-01 1.91E+00 1.91E+00
136.48 10.60 -1.52E+00 1.70E+01
+ CO~58 B10.76 99.40 2.01E+00 1.14E+01 1.14E+01
+ FE-59 1099.22 56,50 9.7iR+00 3.89E+01 3.89E+01
1291.56 43,20 4.99E+00 5.0%E+01
+ Co-60 1173.22 100.00 4.80E-01 4.82E+00 4,.82E+00
1332.49 100.00 -1.36E+00 5.41E+00
+ ZN-65 1115.52 50.75 -7.74B-01 1.30E+01 1.30E+01
+ GA-67 93.31 35.7¢0 4.,.56E+09 2.87E+0% 2.87E+09
208.95 2.24 =2.76E+10 6.10E+10
300.22 16.00 1.35E+09 1,21E+10
+ SE-75 121.11 16.70 ~56.87E+00 4.10E+00 1.32E+01
136.00 59.20 -8.99E-01 4 ,10E+00
264,65 59.80 ~2.80E+00 6.62E+00
279.53 25.20 9.31E+00 1.74E+01
400.65 11.40 -7.94E-01 4,02FR+01
+ RB-82 776.52 13.00 3.11E+Q00 4,22E+02 4,22E+02
+ RB-83 520.41 46.00 -2_54E+00 1.47E+0C1 1.47E+01
529.64 30.30 -4.64E+00 2.26E+01
552.65 16.40 -4.55E+C0 4.18E+01
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ENGWESAQD6
Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) {pCi/sample} (pCi/sample} (pCi/sample)
+ KR-85 513.99 0.43 -1,12E+02 1.14E+03  1.14E+03
+ SR-85 513.99 §9.27 -1.34E+00 1.37+01 1.37E+01
+ Y-88 898.02 3.40 -6,08E-01 9.25E+400 9.25E+00
1836.01 89,38 5.76E-01 1.08E+01
+ NB-93M 16.57 9.43 6.77E+02 1.87E+02 1.87E+02
+ NB-94 702.63 100.00 1.14E+00 4.03E+00  4.03E+00
871.10 100.00 1.748+00 4,18E+00
+ NB-95 765.78% 98.81 -1.21E+C1 2.653E+01  2,.65E401
+ NB~925M 235.869 25.00 3.55E+08 °.07E+08 9.07E+08
+ ZR-95 724.18 43.70 €.12E-01 2.13E4+01  2.65E4+01
756.72 55.30 3.56E+00 2.13E+01
+ MG-992 181.06 6.20 -4.56E+11 9.46E+11 9.46E+12
739.58 12.80 -3.95E+11 8.57E+11
778 .00 4.50 5.40E+11 2.92E+12
+ RU-103. 487.C8 89.00 -3.0%E+00 1.79E+01 1.79E+01
+ RU-106 621.84 9.80 -1.20E+0C1 4,40E+01 4.40E+01
+ AG-108M 433.93 89.9¢ -4.27E-01 3.24E+400  3.Z24E+00
614 .37 90.4¢ -1.21E+00 3.98E+00
722.95 890.50 -6.295-01 4.46FE+00
+ CD-108 88.03 3.72 -3.86E+01 4.01E+01 4.01E+01
+ AG-110M 657.75 93.14 1.5%E+00 5.28E+00  5.28%E+00
6577.61 10.53 3.47E-01 4,14E+01
706.67 le.46 -1.69E+01 3.05E+01
763,93 21.%8 -9.60E+Q0 2.36E+01
884.67 71.63 3.27E+00 8.00E+00
1384.27 23.94 §.55E400 3.13E+01
+ CD-113M 263.70 0.02 -1.23E+02 1.01E+04 1.01E+C4
+ SN-113 255,12 1.93 4.2%E+01 6.94E+00  2.05E+02
391.68 64.90 -1.65E+00 &.94E+00
+ TE123M 159.00 84.10 4.128-02 2.29E4+00 2.29E+00
+ 5B-124 602.71 87.87 -5.58E-01 1.16E+01 1.16E+01
645,85 7.26 5.53E+01 1.57E+02
722,78 11.10 -2.08E+00 1.10E+02
1691.02 49,00 7.14E+00 3.33E+01
+ I-125 35.49 6.49 -3.72E+01 1.02E+02 1.02E+02
+ 5B-125 176.33 6.8% ~5.37E+00 1.00E+01 2.67E+01
427.89 29.33 -=5.13E+00 1.00E+01
463.38 10.35 -7.41E+0C0 3.08E+01
600.56 17.8¢C -6.62E+00 2.15E+01
635.90 11.32 ~1.51E+0C1 3.09E+01
+ SB-126 4£14.70 8§3.30 -2.62E+01 7.01E+02  7.01E+02
666.33 89.60 -2.57E+02 7.72E+02
695.00 89.60 3.00E+02 5.23E+02
720.50 £53.80 2.08E+02 1.70E+03
+ SN-1256 87.57 37.00 -3.38E+00 3.49E+00 3.49E+00
+ SB-127 473.00 25.00 2.02E+07 3.10E+08 7.44E+08
685.20 35.70 -1.32E+08 3.10E+08
783.80 14.70 3.53E+08 8.48E+08
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Nuclide Energy Yield{%) Activity Nuclide MDA Line MDA
Name (keV) (pCi/sample) (pCi/sample) (pCi/sample)}
+ I-129 29.78 57.00 ~5.65E-01 5.47FE+C0 5.47E+00
33.60 13.2¢0 -5.79%E+00 1.81E+01
39.58 7.52 -4, 75E+00 2.57E+01
+ I-131 284,30 6.05 -2.60E+04 1.25E+04 1.61E+05
364.48 81.20 -Z.30E+03 1.25E+04
£36.97 7.26 -6.43E+04 1.80E+05
722,89 1.80 +~1.68E+04 8.808+05
+ TE-132 49,72 13.10 =-5.01E+409 1.65E+0% 1.21E+10
228.1¢6 88.0C -6.37E+07 1.65E+09
+ BA-133 81.00 33.0¢ -1.88E-01 3.76E+00 3.76E+00
302.84 17.80 1.15E+00 1.54E+01
356.01 60.00 -5.23E-01 4.45E+00
+ @ I-133 529,87 86.30 1.00E+26 1.00E+2¢ 1.00E+26
+ Xm-133 81.00 38.0C -5.21E+04 1.04E+06 1.04E+06
+ Cs-134 563.23 8.38 -1.0%E+00 4.29E+00 4.18E+01
569.32 15.43 -1.19%E+01 2.16E+01
€04.70 897.60 9,89E-01 4.29E+00
795.84 85.40 -5.44E-01 5.19E+00
801.93 8,73 -1.12E+01 5.638+01
+ CS-135 268.24 16.00 8,85E+0Q 1.50E+01 1.50E+01
+ @ I-135 1131.51 22.50 1.00E+26 1.00E+26 1.00E+26
@ 1260.41 28.60 1.00E+26 1.008+26
@ 1678.03 9.54 1.00E+26 1.00E+26
+ C5-136 153.22 7.46 6.71E+02 £.238+02 3.25E+03
163.89 4,61 -1.83n+02 5.535+03
176.55 13.56 -4,02E+02 2,00E+03
273,65 12.66 7.86E+02 3.01E+03
340.57 48.50 3.16E+01 8.91E+02
818.50 99.70 -6.56E+01 6.23E+02
1048,07 79.60 1.63E+02 8.99E+02
1235.34 19.70 -2.68E+03 3.08E+03
+ Cs-137 €61.65 85.12 2.47E-01 4,348+00 4,34E+00
+ LA-138 788.74 34.00 -1.55E+090 8.345+00 1.14E+01
1435.80 656.00 2.74E+00 §.34E+00
+ CE-136 165.85 80.35 -1.09E+00 3,28E+00 3.28E+00
+ BA-140 1562.64 6.70 8.80E+02 2.13E+03 4.41E+03
304.84 4.50 1.11E+03 1.11E+04
423,70 3.20 3.15E+03 1.58E+04
437.55 2.00 9.90E+03 2.78E+04
537.32 25.00 -1.02E+01 2.13E+03
+ LA-140 328.77 20.50 1.27E+0C2 G.34R+02 2.33E+03
487,03 45.50 1.86E+01 1. 17E+03
815.85 23.50 1,91E+03 3.46E+03
1596.49 95.49 2.19E+02 9.34E+02
+ CE-141 145.44 48,40 -3.0CE+00 2.33E+01 2.33E+01
+ @ CE-143 57.36 11.80 1.00E+26 1.00E+26 1.00E+286
@ 293.26 42.00 1.00E+26 1.00E+26
@ 664.55 5.20 1.00E+26 1.00E+286
+ CE-144 133.54 16.80 4,.59E+00 1.64E+01 1.64E+01
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Nuclide Energy Yield(%)} Activity  Nuclide MDA Line MDA
Name (keV) {pCi/sample} (pCi/sample) (pCi/sample}
+ PM-144 476.78 42.00 1.72E4+02 4,40E+00 2,61E+01
618,01 98.60 -2.45R-01 4.40E+00
596.49 99.49 -1.04E+0C 5.01E+00
+ PM-145 26.85 21.70 -1.57E+00 5.10E+CO 8.61E+00
37.36 39.70 -9.07E-01 5.10E+00
42.30 15,10 -1.33E-01 1.69E+01
72.40 2.31 =2.25E+00 5.41E+01
+ PM-146 453.90 39.94 -2.32E-01 7.72E+00 7.72E4+00
735.90 14.01 -4,98E+00 2.80E+01
747.13 13.10 2.935+00 3.05E4+01
+ ND-147 81,11 28,90 4.24E+03 2,11E+03 2,11E+03
531.02 13.10 -1.13E+03 1.05E+04
+ PM-149 285.90 3.10 -7.78E+13 9.32E+14 ¢.32E+14
+ EU-152 121.78 20.50 -1.98E+00 6.31E+C0 6.31E+00
244 .69 5.40 -5.12E+400 4,21E+01
344 .27 19.13 -2,9%E+00 1,445+071
778.89 9,20 8,36E+00 4,52E+01
964.01 10.40 -1.2%E+01 4.49E+01
1085.78 7.22 -1.16E+01 6.14E+01
1112.02 9.60 €.57E+00C 5.36E+01
1407,955 14.94 ~3.89E+00C 2.79E+01
+ Gb-153 97.43 31.30 =-9.26E+00 5.15E+00 5.15E+00
103.18 22.20 -7.16E~-01 7.18E+00
+ EU-154 123.07 40.50 6.64E-02 2.26F+00 3.26E+00
723,30 19,70 -2.95E+00 2.,09E+01
873.19 11.50 7.30E+00 3.59E+401
996.32 10.30 1.68E+01 5.12E+01
1004.7¢6 17.90 8.06E+00 3.00E401
1274.45 35.50 -1.49E+00 1.35E+01
+ EU-155 86.50 30.90 -1.20E+01 4 ,08E+00 4,08E+00
105.30 20.70 4,785-01 6.21E+00
+ EU-156 811.77 10.40 1.04E+03 3.41E+03 3.41E403
1153.47 7.20 1.208+03 5.45E+03
1230,71 8.90 1.00E+03 3,97E+03
+ HO-166M 184.41 72.60  2.41E+00  2.66E+00  2.66E+00
280.45 29.60 6.07E+00 8.47E+00
410,94 11.10 1.25E+01 2.64E+01
711,69 54.10 8.64E-01 7.67E+00
+ T™-171 66.72 0.14 5.02E+02 1.04E+03 1.04E+03
+ HF-172 81.75 4.52 1.10E+01 1.28E+01 3.00E+01
125.81 11.30 -4.06E-01 1.28E+01
+ Lu-172 181.53 20.60 4.40E+C3 1.3%E+05 1.87E+05
810.06 16.63 9,64E+04 5.49E+05
912.12 15.25 -1.49E+05 5.93E+05
1093.66 82.50 -5.81E+04 1.39E+05
+ LUu-173 100.72 5.24 -2.45E+01 1.28E+01 2.57E+01
272 .11 21.20 -2.76E+C0 1,28E+01
+ HF-175 343.40 84.00 1.79E+G0 §.48E+00 8.48E+00
+ LU-17¢ 88.34 13.30 9.13E+00 2.30E+00 1.04E+01
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Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) {pCi/sample) (pCi/sample) (pCi/sample)}
Lu-176 201.83 86.00 1,68E+00 2.30E+00 2.30E+00
306.78 94,00 6.38E-01 2.95E+00
+ TA-182 67.75 43.20 -2.78E4+00 5.568+00 5.56E+00
1121.,30 34.90 8.71E+00 2.69E4+01
1189.05 16.23 2.06E+01 5.69E8+01
1221.41 26,98 7.69E+C0 3.23E+01
1231.02 11.44 1.74E+01 6.91E+01
+ IR-192 308.4¢6 29.68 1.16E+01 1.585+01 2.30E+01
468.07 48,10 3.15E+00 1.58E+01
+ HG-203 279.19 77.30 7.25E+00 1.35E+01 1.358+01
+ BI-207 569,67 97.72 ~1.73E+00 3.15E+00 3.15E+00
1063.62 74.80 -2.,25E+0C 5.64E4+00
+ TL-208 583.14 30.22 4.53R+00C 1.12E+01 1.12E+01
860,37 4.48 -7.46FE+00 9,72E+01
2614.66 35.85 =3,59E+0C 2.08E+01
+ BI-210M 262.00 45,00 7.48E-01 5.09E+00 5.09E+00
300.00 23.00 1.68E+Q0 1.15E+01
+ PB-210 46,50 4.25 2.79E+Q2 5.26E+01 5.26E+01
+ PB-211 404,84 2.%0 -1.48E+01 9,30E+01 9.30E+01
831.5%6 2.90 -7.14E+01 1.37E+02
+ BI-212 J27.17 11.80 1.76E+00 3.46E+01 3.46E+01
1620,62 2.75 2.93E+01 2,12E+02
+ FB-~212 238.63 44 .60 2.538+00 5.19E+00 5.19E+00
300.09 3.41 1.13E+01 7.75E+01
+ BI-214 602,31 46,30 1.92E+00 8.32E+00 8.32E+00
1120.29 15.10 1.47E+01 3.62E4+01
1764,49 15.80 1.15E+00 3.89E+01
2204.22 4.98 6,48E+01 1.38E+02
+ PB-214 295,21 19.19 -2.66E-01 7.04E+00 1.39E+01
351,92 37.19 -1,36E+00 7.04E+00
+ RN-219 401,80 6.50 -2.50E+00 4,00E+01 4,.00E+01
+ RA-223 323.87 3.88 -5.853E+00 6.68E+01 6.68E+01
+ RA-224 240.98 3.95 5,32E+01 6.03E+01 6.03E+01
+ RA-225 40.00 31.00 -1.02E+02 5.51E+02 5.51E+02
+ RA-226 186.21 3.28 3.60E+01 5.85E+01 5.85E+01
+ TH~-227 50.10 8.40 -1.05E+01 1.95+01 2.54E+01
236.00 11.50 7.63E+00 1.95E+01
256.20 6.30 1.11E+01 3.59E+01
+ AC-228 338.32 11.40 =5.32E+00 1.55E+01 2.38E+01
911.07 27,70 -1.02E+01 1.55E+01
969.11 16.560 1.05E+01 2.71E+01
+ TH-230 48,44 16.90 -4.10E+00 1.34E+01 1.34E+01
£2.85 4,60 2.71E+01 2.89E+01
67.67 0.37 -1.73E+02 3.46E+02
+ PA-231 283.67 1.60 <=5.60E+01 1.178+02 1.52E+02
302.67 2.30 8.76E+00 1.17E+02
+ TH-231 25,64 14,70 -1.10E+01 1.895+01 3.10E+01
84.21 6,40 ~3.99%E+00 1.898+01
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Nuclide Energy Yield(%} Activity Nuclide MDA Line MDA
Name (keV) (pCilsample) (pCi/sample} (pCi/sample)
+ PA-233 311.98 38.60 1.34E+01 8.32E+01 8.32E+01
+ PA-234 131.20 20.40 -3.89e-01 6.68E+00 6.68E+00
733.99 8.80 1.078+01 4.,42E+01
946.00 12.00 -3.198+00 3.68E+01
+ PA-234M 1001.03 0.92 =-2.14E+02 5.40E+02 5.40E+02
+ TH-234 63.29 3.80 4,23F+01 3.52E+01 3.52E+01
+ U-235% 143.76 10.50 1.95E-01 1.38E+01 1.38E+01
163.35 4.70 ~-1.14E+00 3.44E+01
205.31 4.70 2.85E+01 4.15E+01
+ Np-237 86.50 12,60 -2.84E+01 9.65E+00 9.65E+00
+ NP-239 106.10 22.70 7.89E+11 1.03E+13 1.03E+13
228.18 10.70 =5,14E+12 3.42E+13
277.60 14.10 -1.24E+13 3.21E+13
+ AM-241 59.54 35.90 5.20E~01 3.68E+00 3.68E+00
+ AM-243 74,67 66.00 5.10E-01 1.8%E+00 1.89E+00
CM-243 2098.75 3.29 -2.27E+01 1.74E+01 5.78E+01
228.14 10.60 =7.18E-01 1.86E+01
277.60 14,00 ~-6.73E+00 1.748+01
+ = Nuclide identified during the nuclide identification
* = Energy line found in the spectrum
> = MDA value not calculated
@ = Half-life too short to be able to perform the decay correction
? = CAUTION: MDA value is inconsistent with Currie MDA at 95% confidence level
Nuclide Library Used . WOR-GAMMA N\ApexRoct\CountroomiLibrary\TMAZ, NLB
Nuclide Energy Yield(%) Line MDA  Nuclide MDA Activity Dec. Level
Name (keV) (pCi/sample)  (pCi/sample) (pCi/sample)  (pCi/sample)
+ BE-7 477.59 * 10.42 1.57E+02 1.57E+02 2.01E+03 7.58E+01
NA-22 1274,54 99,94 5.04E+00 5.04E+00 -5.55E-01 2.253E+00
R NA-24 1368.53 99.99 1.00E+26 1.00E+26 1.00E+26 1.00E+20
@ 2754.09 99.8¢6 1.00E+26 1.00E+26 1.00E+20
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Nuclide Energy Yield(%) Line MDA  Nuclide MDA Activity Dec. Level
Name (keV) (pCi/sample)  (pCi/sample) (pCi/sample)  (pCi/sample)
AL-26 1808.65 99.76 6.63E+00 6.63E+00 6,27E-01 2.948+00
K-40 1460.81 10.67 4.965+01 4.96E+01 1.42E+01 2.208+01
@ AR-41 1293.¢64 89.16 1.00E+26 1.00E+26 1.00E+26 1.00E+20
TI-44 £7.88 94 .40 1.36E+00 1.29%9E+00 -6.80E-01 6.65E-01
78.34 96.00 1.29E+00 6.18E-02 6.30E-01
5C-46 889.25 99.98 9.428+00 5.42E+00 -5.95E-01 4,35E+00
1120.51 89.99 1.21E+01 4,90E+00 5,56E+00
V-48 983.52 89.98 3.11e+02 3.11E+02 1.45E+02 1.438+02
1312.10 87.50 3.34E+02 3.34E+01 1.50E+0Q2
CR-51 320.08 9.83 2,89E+02 2.89E+02 -1.11E+01 1.39F8+C2
MN=-54 834.83 99,97 5.01E+00 5.01E+00 -1.04E+00 2.32E+00
COo-5¢6 846,75 99.%6 S.69E+00 5.69E+00 3.77E-01 4.48E+00
1037.75 14.03 7.84E4+01 2.32E+01 3.5%E+01
1238.25 67.00 1.61E+01 4 .73E-01 7.19E+00
1771.40 15.51 8.91E+01 4.26E+00 4.,40FE+01
2598 .48 16.20 8.27E+01 -3.84E+01 3.34E+01
Co-57 122.06 85.51 1.9218+00 1.91E+00 ~-6.02E-01 9.30E-01
136.48 10.60 1.70E+01 -1.52E+00 8.26E+00
C0-58 810.76 99.40 1.14E+01 1.14E+01 2.01E+00 5.32E+0C0
FE-59 109%.22 56.50 3.89E+01 3.89E+01 9.71E+00 1.78E+01
1291.5%6 43.20 5.09E+01 4.99E+00 2.28E+01
C0-60 1173.22 100.00 4,82E+00 4,82E+G0 4.805-01 2.17E+00
1332.49 100.00 5.41E+00 ' -1,36F+00 2.43E+00
ZN-65 1115.52 50.75 1.30E+01 1.30E+01 -7.74E-01 5.95E+00
Ga-67 93.31 35.70 2.87E+09 2.87E+09 4.56E+08 1.40E+09
208.95 2,24 6.10E+10 ~2,76E+10 2.%96E+10
300.22 16.00 1.21E+10C 1.35E+09 5.8¢E+09
SE-T75 121.11 16.70 1.32E+01 4,10E+00 -6, 87E+00 6.41m+00
136,00 59.20 4.10E+Q0 -8.998-01 2.00E+00
264.65 59.80 6.62E+00 -2.80E+00 3.20E+00
279,53 25.20 1.74E+01 9.31E+00 8.41E+00
400.65 11.40 4.02E+01 -7.84E~01 1.92E+01
RB-82 776,52 13.00 4 ,228+02 4.22E+02 3.11E+00 1.97E+02
RB-83 520.41 46.00 1.47E+01 1.47E4+01 -2.54E+00 6.95E+00
529.64 30.30 2.26E+01 -4,.64E+00 1.07E+01
552.65 16.40 4.18E+01 -4, 55FE+00 1.97E4+01
KR-85 513.99 0.43 1.14E+03 1.14E+03 -1.12E+02 5.52E+02
SR-85 513.99 99,27 1.37E+01 1.37E+01 -1.34E+00 6,63FR+00
Y-88 898.02 93.40 9,25E+00 9.25E+4+00 -6.08E-01 4.29E+00
1836.01 99.38 1.08E+01 5.76E-01 4.68E+00
NB-83M 16.57 9.43 1.87E402 1.87E+02 6.77E+02 9.20E+01
NB-%4 702.63 100.00 4,03E+00 4, 03E+00 1.148+00 1.89E+00
871.10 100.00 4,19E+00 1.74E+00 1.%4R+00
NE=-95 765,79 89.81 2,.65E+01 2.65E+01 -1.21E+01 1.23E+01
NE-95M 235.69 25.00 5.07E+08 9.07E+08 3.55E+08 4,41E+08
ZR-95 724.18 43.70 2.60E+01 2.13E+01 6.12E-01 1.24E+01
756.72 55.30 2.13E+01 3.56E+CO 9.24E+00
MO-99 181.0¢ 6.20 9.46E+11 5.46E+11 -4 .56E+11 4,61E+11
739.58 12.80 9,.57E+11 ~3,95E+11 4.,45E+11
778.00 4.50 2.92E+12 5.40E+11 1.36F+12
RU-103 497.08 82.00 1.79E+01 1.79E+01 -3.09E+00 3.40E+00
RU-106 621.84 9.80 4.40E+01 4.40E+01 -1.20E+C1 2.07E+01
AG-108M 433.93 82.90 3.24E+00 3.24E+00 -4 ,27E-01 1.54E+00
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Nuclide Energy Yield(%) Line MDA  Nuclide MDA Activity Dec. Level
Name (keV) {pCi/sample}  (pCi/sample) (pCi/sample) (pCi/sample)
AG-108M 614,37 90.40 3.998+00 3.24E+00 -1.21E+00 1.88E+00
722,95 20.50 4,46E+00 -6.29E~(1 2,09E+00
CD-105 88.03 3.72 4.01E+01 4.01E+01 -3.86E+01 1.96E+01
AG-110M 657.75 $3.14 5.29E+00 5.298+00 1.59E+00 2.49E+00
677.61 10.53 4.145+01 3.47F-01 1,.93E4+01
706.67 16.4¢6 3.05E+01 -1.62E+01 1.43E+01
763.93 21,98 2,.36E+01 -9.60E+00 1.10E+01
884.67 71.63 8.00E+00 3.27E+00 3.70E+00
1384.27 23.94 3.13E+01 8.55E+00 1.41+01
CD-113M 263.70 0.02 1.01E+04 1.01E+04 ~-1.23E+02 4,92E+03
SN-113 255,12 1.93 2.05E+02 6.94E+00 4.29E+01 9.93E+01
391.69 64.90 6.24E+00 -1.65E+00 3.31E+CD
TE123M 159.00 84.10 3.29E+Q0 3.29E+00 4,12E-02 1.60E+0D
SB-121 602.71 97.87 1.16E+01 1.16E+01 -5.58E-01 5.47E+00
645.85 7.26 1.57E+02 5.53E+01 7.39E+01
722.78 11.10 1.10E+02 ~2,09E+00 5.14E+01
1691.02 4%.00 3.33E+01 7.14E+00 1.45E+01
I-125 35.49 .49 1.02E+402 1.02E+02 -3.72E+01 4.98E+01
SB-125 176,33 6.89 2.67E+01 1.00E+01 -5,37E+00 1.30E+01
427.89 29.33 1.00E+01 =5.13E+00 4.77E+00
463,38 10.35 3.08B+01 -7,41E+00 1.47E+01
£00.56 17.80 2.15E+01 -6.62E+00 1.02E+01
635.90 11.32 3.09E+01 -1.51E+01 1.44E+01
SB-126 414.70 83.30 7.01E+02 7.01lE+02 -2.62E+01 3.34FE+402
666.33 95.600 7.72E+02 -2.57E+02 3.61E+02
685.00 99.60 9.23E+02 3.00E+02 4,35E+02
720.50 53.80 1.70E+03 2.08E+02 8.02E+02
SN-126 87.57 37.00 3.49E+Q0 3.4%E+00 -3,36E+00 1.70E+00
S5B-127 473.00 25.00 7.44E+08 3.10E+08 3.02E+07 3.62E+08
685.20 35.70 3.10E+08 -1.32E+08 1.44E+08
783.80 14.70 8.48F+08 3.53E+08 3.93E+08
I-129 29.78 57.00 5.47E+00 5.478+00 -5.65E-01 2.688+00
33.60 13.20 1.818+01 =5, 70E+(00 8.86E+00
39.58 7.52 2.578+01 -4 .75E+00 1.26E+01
T-131 284.30 6.05 1.61E+05 1.25E+04 -2.60%+04 7.79E+04
364.48 81.20 1.25FE+04 -2.30E+03 5.97E+03
636.97 7.26 1.80E+05 -6.43E+04 8.42E+04
722.89 1.80 8.80E+05 -1 .68E+04 4.12E+05
TE-132 49,72 13.10 1.21E+10 1.65E+08% -5, 01E+09 5.98E+0%
228.16 88.00 1.65E+09 ~-6,37E+07 7.98E+08
BA-133 81.00 33.00 3.76E+00 3.76E+00 -1.88E-01 1.83E+00
302.84 17.80 1.54E+01 1.15E+00 7.45E+00
356.01 €0.00 4.,45E+00 -5.238-01 2.14F+00
@ I1-133 529.87 86.30 1.00E+2606 1.00E+26 1.C0E+26 1.00E+20
XE-133 81.00 38.00 1.04E+006 1.04E+06 -5 ,21E+04 5.09E+05
CsS-134 563.23 8.38 4.18E+01 4,2%E+00 -1.08E+00 1.97E+01
569.32 15.43 2.16E+01 ~1,19E+01 1.02E+01
604.70 87.60 4.28E+00 9.89E-01 2.03E+00
795.84 85.40 5.19E+C0 -5.44E-01 2.41E+00
801.93 8.73 5,63E+01 -1,12E+01 2.63FE+01
CS5-135 268.24 16,00 1.50E+01 1.50E+01 8.85E+00 7.27E+00
@ I1-135 1131.51 22.50 1.00E+26 1.0CE+26 1.00E+26 1.00E+20
@ 1260.41 28.60 1.00E+2¢6 1.00E+26 1.00E+20
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Nuclide Energy Yield(%s) Line MDA  Nuclide MDA Activity Dec. Level
Name (keV) (pCi/sample}  (pCi/sample) (pCi/sample}  (pCi/sample)
@ I-135 1678.03 9.54 1.00E+26 1.00E+26 1.00E+26 1.00E+20
C5-13¢ 153.22 7.46 3.25E+03 6.23E+02 6.71E+02 1.58E+03
163,89 4.61 5.53E+03 -1.83E+02 2.69E+03
176.55 13.56 2.00E+03 -4.02E+02 9.73E+02
273.65 12.66 3.01E+03 7.86E+02 1.46E+03
340.57 48.50 8.91E+02 3.16E+01 4. .30E+02
818.50 99,70 6.23E+02 -6,56E1+01 2.,88E+02
1048.07 79.460 8.99E+02 1.63E4+02 4,10E+02
1235.34 19.70 3.08E+03 -Z2.68E+03 1.34E+03
cs5-137 661.65 85.12 4.34E+00 4.34F+00 2.47E-01 2.04E+00
LA-138 788.74 34.00 1.14E+01 8.34E+00 -1.55E+00 5.29E4+00
1435.80 66.00 8.34E+00 2. 74E+00 3.73E+00C
CE-139 165.85 80.35 3.28E+00 3.28E+00 -1.03E+00C 1.60E+00
BA-140 162.64 6.70 4.41E+03 2.13E+03 g8.80E+02 2.14F+03
304.84 4,50 1.11E+04 1.11E+03 5.36E+03
423.70 3.20 1.58E+04 3.15E+03 7.54E+03
437.55 2,00 2.78E+04 9.%0E+03 1.33E+04
537.32 25.00 2.13E+03 -1.02E+01 1.00E+03
LA-140 328.77 20.50 2.33E+03 9.34E+02 1.27E+02 1.12E+03
487.03 45,50 1.17E+03 1.86E+01 5.56E+Q2
815.85 23.50 3.446E+03 1.91E+03 1.61E+03
1596.49 95.49 9.34E+02 2.19E+02 4,04FE+Q2
CE-141 145.44 48.40 2.33E+01 2.33E+01 -3.00E+00 1.13E+01
@ CE-143 57.36 11.80 1.00E+26 1.00E+26 1.00E+256 1.00E+20
@ 293.26 42,00 1.00E+26 L.00E+26 1.00E+20
@ 664.55 5.20 1.00E+26 1.00E+26 1.00E+20
CE-144 133.54 10.80 1.64E+01 1.64E+01 4.59E+00 7.97E+00
FM-144 476.78 42.00 2.61E+01 4. 40E+00 1.72E+02 1.28E+01
618,01 98,60 4 . 40E+00 ~2,45E-01 2.075+00
696.49 99.49 5.01E+00 -1.04E+00 Z2.36E+00
PM-145 36.85 21,70 2.61E+00 5.10E+00 -1.57E+00 4.70E+00
37.36 39.70 5.1C0E+00 -9.07E~01 2.50E+00
42.30 15,10 1.69E+01 -1.33E-01 8.328+00
72.40 2.31 5.41E+01 -2.25E+00 2.64E+01
PM-146 453,90 39.94 7.72E+00 7.72E+00 -2.32E-01 3.688+00
735,90 14,01 2.80E+01 -4, 98E4+00 1.308+01
T47.13 i3.10 3.05E+01 2.93E+00 1.42E+01
ND-147 91.11 28.90 2.11E+03 2.11E+03 4.24E+03 1.03E+03
531.02 13.10 1.05E+04 -1.13E+03 4.96E+03
PM=-149 285.30 3.10 9.32E+14 9.32E+14 ~7T.78BE+13 4,51F+14
EU-152 121.78 20.50 6.31E+00 6.31E+00 -1.98E+00 2.07E4+00
244,69 5.40 4,21E+01 -5.12E+00 2.04E+01
344.27 19.13 1.44E+01 -2.99E+00 6.92E+00C
778.89 9.20 4.52E+01 8.36E+00 2.11E+01
964,01 10.40 4.49E+01 -1.29E+01 2.07E+Q1
1085.78 7.22 6.14E+01 -1.16E+01 2.78E+01
1112.02 9.60 5.36E+01 6.57E+00 2.,45E+01
1407.95 14,94 2.79E+01 -3.89E+Q0 1.20E4+01
GD-153 97.43 31.30 5.15E+00 5.15E+00 -9.26E+00 2.51E4+00
103.18 22.20 7.18E+00 -7.16E~01 3.50E+00
EU-154 123.07 40,50 3.26E+00 3.26E+00 6.64E-02 1.598+00
723,30 19.70 2.09E+01 -2.95E+00 9.79E+00
873.19 11.50 3.59E+01 7.30E+00 1.655+01
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Nuciide Energy Yield(%) Line MDA Nuclide MDA Activity Dec. Level
Name (keV) (pCi/sample}  (pCi/sample) (pCi/sample) (pCi/sample)
EU-154 996.32 10.30 5.12E+01 3.26E+00 1.68E+01 2.37E+01
1004.7¢6 17.90 3,00E+01 8.06E+00 1.39E+01
1274.45 35,50 1.35E+01 ~1,49E+00 6.02E+00
EU-155 86.50 30.90 4 .08E+00 4.08FE+00 -1.20E+01 1.29E+00
105.30 20.70 ©.21E+00 4.78E~-01 3.03E+00
EU-156 811.77 10.40 3.41E+03 3.41E+03 1.04E+03 1.58E+03
1153.47 7.20 5.458+03 1.20E+03 2.47E+03
1230.71 8.90 3.87E+03 1.00E+03 1.77E+03
HO-16€6M 184,41 72,60 2.60R+00 2.66E+00 2.418+00 1.295+00
280.45 29.60 8.47E+00 6.07E+00 4.11E+00
410.94 11,10 2,.64E+01 1.258+01 1.26E+01
711.69 54,10 7.67B+00 8.64%-01 3.60E+0C
T™M~171 66.72 0.14 1.04E+03 1.04E+03 5.02E+02 5.08E+02
HF-172 81.75 4,52 3.00E4+01 1.28E+01 1.108+01 1.46E+01
125.81 11.30 1.28E+01 -4.06E-01 6.23E+00
LU=-172 181,53 20.60 1.87E+05 1.39E+05 4,40E+03 S.12E+04
810.06 16.63 5.49E+05 9.64E+04 2.56E+05
912.12 15.25 5.93E+05 -1.49E+05 2,74E+05
1093.66 62.50 1.39E+05 -5.81E+04 6.23E+04
LU~-173 1600.72 5.24 2.57E+01 1.28E+01 -2.4554+01 1.25E+01
272.11 21.20 1.28E+01 -2.76E+00 6.21E+00
HF-175 343.40 84.00 8.48E+00 8.48E+00 1.79E4+00 4. 09E+00
Lu-176 88.34 13,30 1.04E+071 2.30E+00 9.13E+00 5.06E+00
201.83 86.00 2.30E+00 1.68E+00 1.12E+00
306,78 94.00 2.%5E+00 6.38E-01 1.43E400
TA~182 67.75 41,20 5.56E+00 5.56E+00 -2.78E+00 2.72E+00
1121.30 34.90 2,.69E+01 8,.71E+00 1.23E4+01
118¢.,05 16.23 5.69E+01 2.06E+01 2.59E+01
1221.41 26,98 3.23E+01 7.69E4+00 1.46E+01
1231.02 11.44 6.91E+01 1.74E+4+01 3,.07E+01
IR-192 308.4¢6 29.68 2.30E+01 1.58E+01 1.1eE+01 1.11E+01
468.07 48,10 1.58E+01 3.15E+400 7T.52E4+00
HG-203 279.19 77.30 1.35B+01 1.35E+401 7.25E+00 6.55E+00
BI-207 569.67 97.72 3.15E+Q0 3.15E+Q0 -1.73E+00 1.48E+00
1063.62 74,90 5,.64E+00 -2 ,25E4+00 2.55E+00
TL-208 583.14 30.22 1.12E+01 1.12E+01 4.53E+00 5,26FE+00
860.37 4.48 9.72E+01 ~7.46E+00 4.51E+01
2614.66 35.85 Z2.08E+01 -3.59E+00 8.79E+00
BI-210M 262.00 45,00 5.09E+00 5.09E+00 7.48F-01 2.47E+00
300.00 23.00  1.15E+01 1.68E+00 5.56E+00
+ PB-210 46.50 «* 4.25 5.26E+01 5.260E+01 2.7984+02 2.5%E+01
PB-211 4Q4,84 2,90 9.30E+Q1 9.30E+01 -1.48E+01 . 4.448+01
831.96 2.90 1.37E+02 -7, 14E+01 6.31E+01
BI-212 727.17 11.80 3.46E+01 3.46E+01 1.768+00 1.62E+01
1620.62 2.75 2.12E+02 2.93E+01 9,39E+01
FB-212 238.63 44,60 5.19E4+00 5,18E+00 2.538+00 2.52E+00
300.09 3,41 7.75E+01 1.13E+01 3.75E+01
BI-214 609.31 46,30 8.32E+00 8.32E+00 1.92E+00 3.94E+00
1120.29 15.10 3.62E+01 1.47E+01 1.67E+01
17¢64.49 15.80 3.89E+01 1.15E+00 1.71E+01
2204.22 4,98 1.38E+02 6.48E+01 5,.94E+01
PBE-211 295.21 19.19 1.3%E+01 7.04E+00 -2.66E~01 6,71E+00
351.92 37.19 7.04E+00 -1.36E+00 3.38E+00
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Nuclide Energy Yield(%) Line MDA  Nuclide MDA Activity Dec. Level
Name (keV) (pCi/sampie)  (pCi/sample) (pCi/sample}  {pCi/sample)
RN-219 401.80 6.50 4,00E+01 4 QOE+01 -2.50E+00 1.91E+401
RA-223 323.87 3.88 6.68E+01 6.68E+01 -5.,95E+00 3.22E+01
RA-224 240.98 3.95 6.03E+01 6.03E+01 5.328+01 2,93E4+01
RA-225 40,00 31.00 5.51E+02 5.51E+402 -1.02E+02 2.70E+02
RA-226 186.21 3.28 5.85E+01 5.85E+01 3.60E+01 2,.85E+01
TH-227 50.10 8.40 2.54E+01 1.95E+01 -1.05E+01 1,25FE+071
236.00 11.50 1.958+01 7.63E+00 9.478+00

256,20 6.30 3.59E401 1.118+01 1.74E+01

AC-228 338.32 11.490 2.38E+01 1.558+01 -5.32E+00 1.15E4+01
911.0Q07 27.70 1.55E+01 -1.02E+01 7.15E+00

969.11 16.60 2.71E+01 1.05E+01 1.248+01

TH-230 48,44 16.90 1.34E+401 1.34E+01 -4, 10E+00 6.62E+00
62.85 4.60 2.8%E+01 2.71E+01 1.418+01

67.67 0.37 3.46E+02 -1.73E+02 1.69E+02

PA-231 283,67 1.60 1.52E+02 1.17E+02 -5,.60E4+01 T.36E+01
302.67 2.30 1.17E+02 g.768+00 5.66FE+01L

TH-231 25.064 14.70 3.10E+01 1.89E+01 ~1.10E+Q1 1.52E+01
84.21 6.40 1.8%E+01 -3.98E+00 9,.20E+00

PA-233 311.98 38.60 8.32E+01 8.32E+01 1.34E+01 4.02E+01
PA~234 131.20 20.40 6.68E4+00 6,68E+00 -32,88F-01 3.25E+00
733.99 8.80 4,42E+01 1.07E+01 2.06E4+01

946,00 12.00 3.68E+01 -3.19E+00 1.6%9E+01

PA-234M 1001.03 0.92 5.40E+02 5.40FE+02 -2 . 14F+02 2.48E+02
TH-234 63.29 3.80 3.52E+01 3.52E+01 4.23E+01 1.72E+01
U-235 143.7¢6 10.50 1.38E+01 1.38E+01 1.958-01 6.71E400
163.35 4.70 . 3.44F+01 -1.14E+00 1.67E+01

205,31 4.70 4 _ 15E+01 2.85R+01 2.02E+01

NP-237 86.50 12.60 9.65E+00 9.65E+00 «2,84E+Q1 4,71FE+Q0
NP-23% 106.10 22.70 1.03E4+13 1.03E+13 7.8%E+11 5.00E+12
228.18 10.70 3.42E+13 -5,.14E+12 1.658+13

277.60 14.10 3.21E+13 -1.24E+13 1.55E+13

AM=~241 59.54 35.90 3.08E+00 3.68E+00 5.20E-01 1.80E+0Q0
AM-2473 74.67 66.00 1.89E+00 1.8%E+00 5.10E-01 9.21E~01
CM-243 209,75 3.29 5.78E+01 1.74E+C1 =2,27F+01 2.80E+01
228.14 10.60 1.86E+01 -7.18E-01 8.99E+00

277,60 14.00 1.74E+01 -6, 73E+00 8.42E+00

+

Nuclide identified during the nuclide idenfification

Energy line found in the spectrum

MDA value not calculated

Half-life too short to be able o perform the decay correction

1 onnau

® v

No Action Level results available for reporting purposes.
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DATA REVIEW COMMENTS REPORT

Creation Date Comment User

No Data Review Comments Entered.
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Sample Title: ENGWESAQCSG

Elapsed Live time: 14400

Elapsed Real Time: 144306
Channelj------ | ———— |——————~ | —— [——————— | ——————~- f—m e | I
1: 0 0 8 0 0 4] 0 0
9: 0 0 0 0 0 0 77 216
17: 177 139 161 122 100 118 109 29
253 110 97 90 96 20 78 79 87
33: 80 82 68 86 75 74 86 74
41: 72 101 112 171 374 440 229 72
49: 60 62 61 80 60 74 68 44
57: 63 50 62 67 67 108 114 72
65: 62 62 62 62 70 62 68 67
73: 79 82 58 53 75 63 71 59
81: 60 71 55 64 62 47 62 60
89; 54 78 137 140 102 59 50 49
97; 39 56 56 57 48 50 52 56
105; 57 46 64 60 58 54 54 46
113: 57 57 56 52 47 51 45 40
121; 50 58 46 36 58 54 42 53
129: 46 55 49 50 49 51 55 53
137: 53 43 42 55 49 53 54 51
145: 43 47 46 37 56 51 47 59
153: 47 43 51 44 52 52 46 55
161: 41 60 50 50 43 49 45 48
169: 45 54 50 52 38 18 43 51
177: 50 61 52 37 51 52 49 59
185: 72 82 50 44 31 42 34 51
193: 53 46 43 34 56 490 47 44
201 47 50 47 45 54 141 38 37
209 45 28 35 36 47 43 36 46
217: 35 39 27 40 a2 31 33 28
225 46 33 31 37 37 38 37 32
233: 38 34 43 53 55 52 49 38
2471 47 39 18 44 40 38 33 35
249: 33 32 36 36 37 36 32 A3
257 37 32 40 37 24 32 45 34
265: 40 31 37 28 37 38 44 45
273; 33 20 35 32 42 43 26 30
281: 45 28 44 32 26 34 29 35
289: 31 39 35 25 55 48 35 36
297: 26 33 33 43 22 38 43 38
305: 32 32 44 28 35 33 45 32
313: 27 34 22 19 35 37 27 30
321: 27 25 26 21 23 32 34 25
329: 26 27 28 27 32 23 26 29
337: 22 34 24 23 34 26 26 26
345: 33 25 22 15 26 25 32 20
353: 21 17 24 28 15 19 21 26

361: 20 24 18 20 16 24 1t i4

1
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369: 18 29 22 21 28 16 24 21
Sample Title:  ENGWESA006
Channel{------ | === | === | —=—=——= | === === | ======= | ===
377: 20 17 22 19 18 27 25 26
385: 14 17 21 13 16 14 16 16
393: 12 15 19 15 12 21 20 12
401: 12 15 21 17 11 18 22 21
409: 27 14 17 23 17 11 13 15
417: 17 16 14 15 16 14 19 12
425: 13 21 17 14 15 10 13 19
433: 17 25 21 13 12 16 17 17
4471 20 15 24 e 14 16 18 13
449: 15 14 15 10 18 21 12 18
457: 13 17 16 12 13 14 14 14
465; 15 17 14 13 19 15 10 18
473 13 20 17 298 386 288 85 15
481: 11 9 17 8 9 12 9 19
489: 14 12 16 13 10 14 9 11
497 : 12 10 12 10 15 14 10 10
505: 16 16 13 29 37 71 58 50
513: 17 8 11 11 10 12 6 5
521: 22 11 14 13 15 9 15 9
529: 17 12 8 9 8 17 11 9
537: 12 10 6 4 o 10 11 6
545: 4 7 17 11 11 13 11 9
553: 5 13 7 11 12 10 13 6
561: 7 14 16 13 6 7 7 9
569: 9 10 8 8 14 19 11 10
577: 10 11 2 8 8 19 10 15
585: 9 13 6 8 7 13 5 14
593: 8 12 15 9 9 6 14 12
6C1l: 9 15 12 ° 15 11 12 12
009: 13 7 14 9 13 8 i1 9
617: 10 9 11 13 9 9 10 7
625: 9 13 11 13 11 6 5 10
633: 5 3 10 7 8 11 8 7
641: 11 10 12 12 12 10 5 6
649: 9 8 7 7 7 12 13 8
657: 5 12 12 5 9 5 ° 10
665 : 10 5 5 8 12 8 8 14
6733 9 2 10 8 8 6 2 9
681: 5 1 4 7 8 10 10 7
689: 9 9 13 14 10 10 8 9
697: 9 7 14 6 12 9 12 5
705: 8 7 9 7 4 10 10 8
713:° 13 12 9 10 12 9 4 7
721 12 ' 10 14 5 o 8 6
729: 5 12 8 9 6 8 7 8
737: 3 5 8 4 6 13 8 9
745 8 12 1 4 8 5 7 5
753: o 6 9 9 7 9 10 9
761: 7 8 7 8 5 5 9 4
769: 8 12 6 7 5 10 8 4
777 6 5 6 11 3 10 3 10
785: 6 0 6 5 4 3 11 9
793: 10 3 10 5 3 3 4 2
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Analysis Report for ~ 1508106-10
ENGWESAQC7

8/31/2015  6:.07:20PM

pex-Gamma

\gﬁg i

Page 1 of 27

GAMMA SPECTRUM ANALYSIS

Sample Identification
Sample Description
Sample Type

Sample Size
Facility

Sample Taken On
Acquisition Started

Procedure
Operator
Detector Name
Geometry

Live Time

Real Time

Dead Time

Peak Locate Threshold

Peak Locate Range {in channels)
Peak Area Range {in channels)
|dentification Energy Tolerance

Energy Calibration Used Done On

Efficiency Calibration Used Dong On
Efficiency Calibration Description

Sample Number

: 1508106-10
: ENGWESADO7
: FILTER

: 7.894E-01 sample
: Countroom

: 5/27/2015 3:28:17PM
: 8/31/2015 2:07:14PM

: GAF-14 pCi

: Adminisirator

: GE2

: GAF-14

: 14400.0 seconds
1 14402.5 seconds

1 0.02%

: 250

1 -4096

. 7 - 4098

. 1.000 keV

» 11722014
: 10/25/2014

;26642

PEAK-TO-TOTAL CALIBRATION REPORT

Peak-to-Total Efficiency Calibration Equation

G
AWls
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Page 2 of 27

Analysis Report for ~ 1508106-10
ENGWESA007
PEAK LOCATE REPORT
Peak Locate Performed on : B/31/2015 6:07:20PM
Peak Locate From Channel o1
Peak locate Te Channel . 4086
Peak Search Sensitivity . 250
Peak No.  Energy (keV) Centroid Channel Centroid Uncertainty Peak Significance
1 46.81 47,02 0.000C0 (.00
2 49,94 50.04 0.0000 0.00
3 75.73 75.82 0.0000 0.00
4 199.23 199.25 0.C000 0.00C
5 340.62 340.56 0.0000 0.00
6 469.54 469.42 0.0000 0.00
7 477 .77 477.64 0.0000 0.00
8 508.12 507.98 0.0000 0.00
9 €z24.17 623,97 0.0000 0.00
10 663.04 662.82 0.0000 0.00
11 891.52 891.21 0.0000 0.00
12 802.73 902.41 0.0000 0.00
13 927.80 927.47 0.0000 0.00
14 937.83 937.50 0.0000 0.00
15 950.87 950.63 0.0000 0.00
16 1412 .48 1411.97 ¢.0000 .00
17 1436.85 1436.34 0.0000 0.00
18 1472.45 1471.93 0.0000 0.00
19 1478 .42 1477.89% 0.0000 0.00
20 15%77.99 1577.43 ¢.0000 0.00
21 1593.03 1592.47 0.0000 .00
22 1612.81 1619.24 0.0000 0.00
23 1630.81 1630.24 0.0000 0.00
24 1637.41 1636.84 0.0000 0.00
25 1668.80 1668.22 0.Q000 0.00
26 1683.05 1692 .46 00,0000 0.00
217 1763.05 1762.45 0.0000 0.00
28 1810.18 1809.56 0.0000 0.00
29 1836.98 1836.36 0.0000 .00
30 1860.21 185%9.58 0.0000 .00
31 1914.11 1913.47 0.0000 0.00
32 1939.25 1938.61 0.0C00 0.00
33 1952.80 1952.15 0.0000 0.00
34 2010.91 2010.25 0.0000 0.00
35 2151.73 2151.05 0.0000 0.00
36 2186.30 2185.¢61 0.0000 0.00
37 2220.94 2220.24 0.0C00 0.00
38 2368.83 2368.11 0.0000 0.0C
39 2420.09 2419.37 0.Qco0 0.00
40 2587.54 2586.80 0.00600 0.00
41 2615.18 2614.44 0.0000 0.00
42 2639.94 2639.20 0.0000 0.00




8/31/2015  6:07:29PM Page 3 of 27
Analysis Report for  1508106-10
ENGWESAQOY
Peak No.  Energy (keV) Cenitroid Channel Centroid Uncertainty Peak Significance
43 2650.41 2649,6¢6 0.0000 0.00
44 2825.75 2825.00 0.0000 0.00
45 3276.15 3275.40 0.0000 0.00
46 3323.74 3323.00 0.00C0 0.00
47 3468.02 34567.28 0.0000 0.00

? = Adjacent peak noted
Errors quoted at 2.000sigma
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Analysis Report for  1508106-10

ENGWESA007
PEAK ANALYSIS REPORT
Peak Analysis Performed on : 8/31/2015 6:07:20PM
Peak Analysis From Channel |

Peak Analysis To Channel 4096
Peak Energy ROI ROI Peak Net Peak Net Area  Continuum FWHM
No. {keV} start end Centroid Area Uncertainty Counts {keV)
1 46.91 44 - 57 47.02 1.43E+03 107.87 1.46E+03 1.46
2 49.94 44 - 57 50.04 1.62E+02 79.80 9.27E+02 1.4¢6
3 75.73 71 - 81 75,82 1.79E+02 112.80 1.60E+03 3.85
4 199.23 1%6 - 202 189.25 8.448+01 68.18 7.83E+02 2.79
5 340.62 334 - 347 340.56 9.46E+01 89.11 8.418+02 7,78
6 469.54 466 - 472 469.42 4.05E+01 41.48 2.83E+02 1.41
7 477,77 473 - 483 477,64 2.20E+03 111.18 4 . 78E+02 1.84
8 508.12 505- 525 507.98 3.98E+01 38.41 2.25E+02 2.58
9 624.17 621 - 626 623.97 2.64E+01 25.71 1.11E+02 1.21
10 663.04 660 - 568 662.82 4.83E+01 38,56 2.01E+02 4.69
11 891.52 887 - B895 891.21 3.05E+01 26.55 8.89E+01 2.60
12 902.73 900~ 905 902.41 2.42E+01 20.02 5.76E+01 1.3%
13 927.80 925 - 930 G927 .47 Z2.64E+01 19.67 5.52E+01 3.58
14 937.83 931 - 9246 937.50 4.71E+01 40.40 1.46E+02 11.57
15 950.497 948 - 952 850.63 1.22E+01 14,62 3.57E+01 1.0¢
16 1412.48 1408 - 1415 1411.87 2. 12E+01 13.27 1.36E+401 3.14
17 1435.85 1434 - 1439 1436.34 1.34E+01 14.35 3.11E+01 3.4¢6
18 1472.45 1470 - 1474 1471.93 1.25B+01 10.84 1.50E+01 2.53
19 1478 .42 1475 - 1481 1477.89 1.59E+01 11.7¢ 1.23E+01 2,49
20 1577.99 1576 - 1580 1577.43 1.03E+01 9.9¢6 1.34E+01 1.5%6
21 1593.03 1591 - 1595 1592.47 7.50E+00 9.87 1.50E+01 1.65
22 1619.81 1613 - 1646 1619.24 1.49E+01 13.42 1.74E401 2.64
23 1630.81 1613 ~ 1646 1630.24 1.19E+01 12.49 2.03E+01 2.65
24 1637.41 1613 - 1646 1636.84 1.67E+01 12.65 2.19E+01 2.66
25 1668.80 1665~ 1671 1668.22 1.08E+01 13.18 2.25E+01 3.27
26 1693.,05 1690 - 1694 1692.4¢6 1.23E+01 9.10 7.38E+00 1.26
27 1763.05 1758 - 1772 1762.45 2.89E+01 22.03 4.41E+01 5.62
28 1810.18 1804 - 1816 1809.56 1.70E+01 15,32 2.00E+01 2,84
29 1836.98 1834 - 1839 1836.306 5.56E+00 7.35 6.88E+00 1.10
30 1860.21 1856 - 1862 1859.59 1.13+01 8.02 3.38E+00 1.86
31 1914.11 1908 - 1917 1913.47 1.60E+01 11.58 1.00E+01 1.60
32 1835.25 1935 - 1941 1938.%61 1.13E+01 8.02 3.46E+00 3.24
33 1852.80 1947 - 1557 1952.,15 1.078+01 14.4¢ 2.25E+01 2.05
34 2010.91 2007 - 2012 2010.25 8.00E+0C 5.66 0.00E+00 1.96
35 2151.73 2146 - 2155 2151.05 7.65E+00 8.06 4.70E+00 1,19
36 2186.30 2181 - 2131 2185.61 1.45E+01 15.00 2.30E+01 1.23
37 2220.94 2215- 2225 2220.24 1.578+01 13.67 1.67E401 2.98
38 2368.83 2364~ 2372 2368.11 1,46E+01 9.39 4. 76E-+00 6.00
39 2420.09 2415 - 2424 2419.37 1.49E+01 11.22 8.21E+00 7.10
40 2587.54 2584 - 2589 2586.80 5.00E+00 4,47 0.00E+00 2,75
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Analysis Reportfor  1508106-10

ENGWESAQDQ7
Peak Energy ROI ROI Peak Net Peak NetArea  Continuum FWHM
No. (keV) start end Centroid Area Uncertainty Counts (keV)
q1 2615.18 2608 - 2621 2614.44 6.10E+01 15.62 0.00E+00 3.061
42 2639.94 2634 - 2644 2639.20 9.57E+00 10.79 8.86E+00 8.20
43 2650.41 2646 - 2651 2649.66 4,83E+00 5.74 2.33E+00 0.94
44 2825.75 2822 - 2827 2825.00 7.00E+00 5.29 0.C0E+0C 1.92
45 3276.15 3271 - 3277 3275.40 5.00E+00 4.47 0.00E+00 1.24
46 3323.74 3318 - 3325 3323.00 &.00E+00 4,90 0.00E+00 2.88
47 3468.02 3463 - 3470 3467.28 7.06E+00 7.21 3.89E+00 2.74
M = First peak in a multiplet region
m = Other peak in a mulliplet region
F = Fitted singlet
Errors quoted at 2.000sigma
PEAK ANALYSIS REPORT
Peak Analysis Performed on ; 8/31/2015 6:07:20PM
Peak Analysis From Channel 1
Peak Analysis To Channel . 4096
Peak Energy RO/ RO Net Peak Net Area Continuum Critical
No. (keV) start end Area Uncertainty Counts Level
M 1 46.91 44 - 57 1.43E+03 107.87 1.46E403 6.28E+01
m 2 49.94 44 - 57 1.6Z2E+02 79.80 9.27E+02 5.00E+01
3 75.73 71 - 81 1.79E+02 112.80 1.60E403 9.01E+01
4 199.23 1%6 - 202 8.44FK+01 68.1¢8¢ 7.83E+02 5.40E+01
5 340.62 334 - 347 9.46E+01 89.11 8.418+02 7.15E+01
6 £69.54 466 - 472 4,.05E+01 41.48 Z.83E+02 3.25E+01
7 477,77 473 - 483 2.20E+03 111.18 4,78E+02 4.90E+01
M 8 508.12 505 - 525 3.98E+01 38.41 2.25E+02 2.47E+01
9 624,17 621 - 626 2.64E+01 25.71 1.11E+02 1.94E+01
10 663.04 660 ~ 668 4,83E+01 38.56 2.01E+02 2.96E+01
11 891,52 887 - 895 3.05E+01 26.55 8.89E+01 1.98E+01
12 902,73 900 - 905 2.428+01 20.02 5.76E+01 1.43E+01
13 927.80 925 - 8930 2,648+01 19.67 5.52E+01 1.38E+01
14 937.83 931 - 946 4.71F+01 40.40 1.46E+02 1.27E+01
15 950.97 948 - 852 1.22E+01 14.62 3.57E+01 1.06E+01
16 1412.48 1408 - 1415 2.12E+01 13.27 1.36E+01 7.85E+00
17 1436.85 1434 - 1439 1.34E+Q1 14.35 3.11E+01 1.01E+01
18 1472.45 1470 - 1474 1.25E+01 10.84 1.50E+01 6.75E+00
19 1478.42 1475~ 1481 1.59E+01 11.79 1.23E+01 7.058+00
20 1577.99 1576 - 158¢ 1.03E+01 9.%6 1.34E+401 6.26E+00
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Analysis Reportfor ~ 1508106-10
ENGWESADOY
Peak Energy ROI RO Net Peak Net Area Continuum Critical
No. (keV) start end Area Uncertainty Counts Level
21 1593.03 1591 -« 1595 7.50E+00 9.87 1.50E+01 6.75E+00
M 22 1619.81 1613 - 1646 1.49E+01 13.42 1.74E+01 6.86E+00
m 23 1630.81 1613~ 16496 1.19E+01 12.49 2,03E+01 7.40E+00
m 24 1e37.41 1613 - 1646 1.678+01 12.65 2.19E+01 7.70E4+00
25 1668.80 1665~ 1671 1.08E+01 13.18 2.25E+01 9.40E+00
26 1693.05 1690~ 1694 1.23E+01L 9.10 7.38E4+00 4.76E+00
27 1763.05 1758 - 1772 2.89E+01L 22.03 4.41E+01 1.58E+01
28 1810.18 1804~ 1816 1.70E+01L 15.32 2.00E+01 1.06FE+01
29 1836.98 1834~ 1839 5.56E+00 7.35 6.89E+00 4,63F+00
30 1860.21 1856~ 1862 1.13E+01 8.02 3.38E+00 3.58E+00
31 1914.11 1208- 1917 1.60E+01 11.58 1.00E+01 6.88E+00
32 19392.25 1935~ 1941 1.13E+01 8.02 3.46E+00 3.608+00
33 1952.80 1247 - 1857 1.07E+01 14.46 2.25E+01 1.06E+01
34 2010.91 2007 - 2012 8.0CE+00Q 5.6¢6 C.00E+00 0.008+00
35 2151.73 2146- 2155 7.65E+00 8.06 4.70E+00 4,828+00
36 2186.30 2181 - 2191 1.45E+01 15.00 2.30E+01 1.06E+01
37 2220.94 2215- 2225 1.57E+01 - 13.87 1.67E+01 9.168+00
38 2368.83 2364 - 2372 1.46E+01 9.36 4.76E+00 4,49¥%+00
39 2420.09 2415- 2424 1.49E+01 11.22 8.21E+00 6.70E+00
40 2587.54 2584 - 2589 5.00E+00 4.47 0.00E+00 0.00E+00
41 2615.18 2608 - 2621 6.10E+0C1 15.62 0.00E+00 0.00E+00
42 2639,94 2634 - 2644 S.57E+C0O 10.79 8.86E+00 T.27E+00
43 2650.41 2646~ 2651 4,.83E+00 5.74 2.33E+00 3.04E+00
44 2825.75 2822 - 2827 7.00E+00 5.29 0.00E+00Q 0.00E+0Q0
45 3276.15 3271 - 3277 5.00E+00 4.47 0.00E+00 0.00E+00
46 3323.74 3318- 3325 6.00E+CQ 4,90 0.00E+00 0.00E+Q0D
47 34¢8.02 3463~ 2470 7.06E+00 7.21 3.89E+QC 4.01E+00
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlat
Errors quoted at 2.000sigma
PEAK WITH NID REPORT
Peak Analysis Perfarmed on 1 8/31/2015 6:07:20PM
Peak Analysis From Channel |
Peak Analysis To Channel . 4096
Tentative NID Library . WOR-GAMMAT\ApexRoot\CountroomiLibrarATMAZ.NLB

Peak Match Tolerance . 1.000 keV
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Analysis Report for  1508106-10
ENGWESAOQ7
Peak Energy RO/ RO! Peak Net Peak Net Area Continuum Tentative
No. {keV) start end Centroid Area Uncertainty Counts Nuclide
M 1 46.91 44 - 57 47.02 1.43E+03 107.87 1.46E+03 PB-210
m 2 49,94 44 - 57 50.04 1.62E+02 79.80 9.27E+02 TH-227
TE-132
3 75.73 71 - 81 75.82 1.79E+02 112.80 1.60E+03 .....
4 149,23 196 - 202 199.25 8.44F+01 68,18 7.83E+02 ... ..
5 340.62 334 - 347 340.56 9.46E+01 8¢.11 8.41E+02 CS5-136
6 469,54 466 - 472 469.42 4.05E+01 41.48 2.83E+02 .....
7 A77.77 473 - 483 477.64 2.20E+03 111.18 4,78E+02 BE-7
PM-144
M 8 508.12 505 - 525 507,898 3.98E+01 38.41 2.258+02 .....
9 624,17 621 - 626 623.87 2.64E+01 25.71 1.11E+02 .....
16 663.04 660 ~ 668 562.82 4.83E+01 38.56  2.01E+02 .....
11 891.52 887 - 895 891.21 3.05E+01 26.55 8.89E+01 .....
12 902.73 900 - 905 502.41 2.42E+01 20.02 5.76E+01 .....
13 8927.80 925 - 930 927.47  2.64E401 19.67 5.5284+01 .. ...
14 937.83 931 - 946 937.50 4.71E+01 40.40 1.46E+02 ...,
15 950.97 948 - 952 950.63 1.22E+01 14.62 3.57E+401 ... ..
16 1412.48 1408 - 1415 1411.97 2,12F+01 13.27 1.368+02 .....
17 1436,85 1434~ 1439 1436.34 1.34E+01 14.35 3.11E+02  .....
18 1472.45 1470 - 1474 1471.93 1.25E+01 10.84 1.508+01 . ....
19 1478.42 1475~ 1481 1477.89 1.59E+01 11.70 1.238+401 ..., ..
20 1577.99 1576 - 1580 1577.43 1,03E+01 9.96 1.34E+01 .....
21 1593.03 1591 - 1595 1592.47 7.50E+00 9.87 1.50E+01  .....
M 22 1619.81 1613~ 1646 1619.24 1.49E+01 13.42 1.74E+01 BI-212
m 23 1630.81 1613 - 1646 1630.24 1.18E+01 12.49  Z.03E+01 .....
m 24 1637.41 1613 - 1lede 1636.84 1.67E+01 12.65 2.19E+01 ...,
25 1668.80 1665 - 1671 1668.22 1.08E+01 13.18 2.2bE+01  .....
26  1693.05 1690 - 1694 1692.4¢ 1.23E+01 .10 7T.38E+00 ...,
27 1763.05 1758 - 1772 1762.45 2.89E+01 22,03 4 41E+01 ... ..
28 1810.18 1804 - 1816 1809.5¢6 1.70E+01 15.32 Z2.00E+01 .....
29  1836.98 1834 - 1839 1836.36  5.56E+00 7.35 6.89E+00 Y-88
30 1860.21 1856 - 1862 1859.59 1.13E+01L 8.02 3.3BE+00 .....
31 1814.11 1908 - 1917 1913.47 1.60E+01 11.58 1.00E+01 .....
32 1939.25 1235 - 1941 1938.61 1.13E+01 8.02 3.46E+00 ...,
33 1952.80 1947 - 1857 1852.,15 1.07E+01 14.46 2,25E+01 ...,
34 2010.91 2007 - 2012 2010.25 8.00E+00 5.66 0.00E+0C .....
35 2151.73 2146 - 2155 2151.05 7.65E+00 8.06 4.70E+00 .....
36 2186.30 2181 - 2191 2185.61 1.45E+01 15.00 2.30E+01 ...,
37 2220.94 2215- 2223 2220.24 1.57E+01 13.67 1.67E+01 .....
38 2368.83 2364 - 2372 2368.11 1.46E+01 9.39 4,76E+00 ...,
39 2420.09 2415 - 2424 2419.37 1.49E+01 11.22 8.21E+00 .....
40  2587.54 2584 - 2589 2586.80 5.00E+00 4,47 0.00E+00 .....
41 2615.18 2608 - 2621 2614.44 6.10E+01 15.62 0.C00E+00 TL-208
42 2639.94 2634 - 2644 2639.20 S.57E4+00 10.79 8.86E+00 .....
43  2650.41 2646 - 2651 2649,.66  4,83E+00 5.74 2.33E+00 .....
44 2825.75 2822 - 2827 2825.00 7.00E+00 5.29 0.00E+00 .....
45 3276.15 3271 - 3277 3275.40 5.00E+00 4.47 0.C0E+00 .....
46 3323.74 3318 - 3325 3323.00 6.00E+00 4,90 0.00E+00 .....
47 3468.02 3463 - 3470 3467.28 7.06E+00 7.21 3.8%E+00 .....
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Analysis Report for ~ 1508108-10
ENGWESAQ07

M = First peak in a multiplet region
m = Other peak in a multiglet region
F = Fitted singlet

Errors quoted at 2.000sigma

PEAK EFFICIENCY REPORT
Peak Analysis Performed on . 8/31/2015 6:07:20PM

Peak Energy Net Peak Net Area Peak Efficiency
No. {keV} Area Uncertainty Efficiency Uncertainty
M 1 46,91 1.43E+03 107.87 2.20E-01 1.87E-02
m 2 49.94 1.62E+02 79.80 2.32E-01 1.87E-02
3 75.73 1.7%E+02 112.80 2.55E-01 2.3%E~-02
4 199.23 8.44E+C1 68.18 1.50E-01 3.05E-02
5 340.62 2.46E+01 89.11 9.64E~02 1.08E~02
6 469,54 4,05E+01 41,48 7.16E-0Q2 7.50E~03
7 477,77 2.20F+03 111.18 7.03E-02 7.47E~03
M 8 508.12 3.88E4+01 38.41 6.62FE-02 7.37E-03
9 624.17 2.64E+01 25.71 5.35E-02 6.57E-03
10 663,04 4,83E+01 38.56 5.02E-02 6.86E-03
11 8981.52 3.05E+01 26.55 3.61E-02 1.05E-02
1z 902.73 2.426+01 20.02 3.56E-02 1.05E-02
13 927.80 2.64E+01 19.67 3.45E-02 9.88E-03
14 937.83 4.71E+01 40,40 3.41E-02 9.63E-03
15 950, 97 1.22E+01 14.62 3.35E-02 9.30E-03
16 1412.48 2.12E+01 13.27 2.17E-02 4.16E-03
17 1436.85 1.34E+01 14.35 2.13E~02 4.01E-03
18 1472.45 1.25E+01 10.84 2.08E-02 3.80E-03
19 1478.42 1,59E+01 11.70 2.07E-02 3.7¢E-03
20 1577.99 1.03E+01 9.9¢6 1.94E-0Q2 3.17E-03
21 1593.03 7.50E+00 9.87 1.93E-02 3.08E-03
M 22 1619.81 1.49E+01 13.42 1.90E~02 2.92E-03
m 23 1630.81 1.19E+01 12.49 1.89E-02 2.85E-03
m 24 1637.41 1.67E+01 12,65 1.88E-02 2.81E-03
25 1668.8C 1.08E+01 13.18 1.85E-02 2.62E-03
26 1693.05 1,.23E+01 9.10 1.83E-02 2.48E-03
27 1763.05 Z.89E+01 22.03 1.77E-02 2.06E-03
28 1810.18 1.70E4+01 15.32 1.73E~Q2 1.78E-03
29 1836.98 5.56E+00 7.35 1.71E-02 1.62E-03
30 1860.21 1.13E+01 8.02 1.69E-02 1.628-03
31 1914.11 1.60E+01 11.58 1.66E-02 1.62E-03
32 1939.25 1.13E+01 8.02 1.64E-02 1.62E-03
33 1952 .8C 1.07E+401 14.46 1.64E-02 1.62E-03
34 2010.91 8,00E+00 5.66 1.61E-02 1.62E-03
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Analysis Report for  1508106-10

ENGWESAOQY
Peak Energy Net Peak Net Area Peak Efficiency
No. {keV) Area Uncertainty Efficiency Uncertainty
35 2151.73 7.65E+00 8.06 1.55E-02 1.62E-03
36 2186,30 1.45E+01 15.00 1.,54F-02 1.62E-03
37 2220.924 1.537E+01 13.67 1.53E-02 1.62E-03
38 2368.83 1.46E+01 9.39 1.49E-02 1.62E-03
39 2420.09 1.49E8+01 11.22 1.48E-02 1.62E-03
40 2587.54 5.00E+00 4.47 1.478-02 1.62E-03
41 26l15,18 6,10E+01 15,62 1.47E~02 1.62E-03
42 2639.94 9.578+00 10.79 1.47E-02 1.¢2E-03
43 2650.41 4,83E+00 5.74 1.47E-02 1.62E-03
44 2825.75 7.00E+00 5.29 1.48E-02 1.62E-03
45 3276.15% 5.00E+00 4.47 1.59E-02 1.62E-03
46 3323.74 6.00E+00 4.90 1.61E-02 1.62E-03
47 3468.02 7.06E+00 7.21 1.68E-02 1.62E-03
M = First peak in a mulliplet region
m = Other peak in a mulfiplet region
F = Fitted singlet
Errors quoted at  2.000 sigma
BACKGROUND SUBTRACT REPORT
Peak Analysis Performed on : 8/31/2015 6:07:20PM
Env. Background File 1 WOR-GAMMA T\ApexRoot\Couniroom\Datal0000025867 . CNF
Peak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted
No. {keV) Area Uncertainty Background Uncert. Area Uncert.
M 1 46.91 1.438+03 107.87 2.,91E+02 3.52E+01 1.14E403 1.13E+402
m 2 49,94 1.62E+02 79.80 1.62E+02 7T.98FE+01
3 75.73 1.79E+02 112.80 1.79%+02 1.13E+02
4 199.23 8.44E+01 £8.18 8.,44E+01 6.82E+01
5 340.62 9.46E+01 89.11 9.46E+01 8.C1LE+01
6 469.54 4.058+01 41.48 4.05E+01 4,15E+01
7 477,77 2.20E+03 111.18 2.20E+03 1.11E+02
M 8 508,12 3.98E+01 38.41 3.98E4+01 3.84E+01
9 624.17 2.64E+01 25.71 2.64E+01 2.57R+01
10 663.04 4.83E+01 38.56 4,83E+01 3.86E+01
11 891.52 3.05E+01 26.55 3.05E+01 2.60E+01
12 902.73 2.42E+01 20.02 2. 42E+01 2.00E+01
13 927.80 Z2.64FE+01 19.67 2.64E+01 1.97E+01
14 937.83 4.71E+01 40.40 4,71E+01 4.04E+01
15 950.97 1.22E+01 14.62 1.22E+01 1.46E+01
16 1412.48 2.128+01 13.27 2,12E+01 1.33E+01
17 1436.85 1.34E+01 14.35 1.34E+01 1.44E+01
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Analysis Report for  1508108-10
ENGWESAQQ7
Peak Energy Original Orig. Area Ambient Backgr.  Subtracted Subtracted
No. {keV) Area Uncertainty Background Uncert. Area Uncert.
18 1472.45 1.258+01 10.84 1.25E+01 1.08E+01
19 1478.42 1.59E+01 11.70 1.5%E+01 1.17E+01
20 1577.99 1.03E+01 8.96 1.03E+01 9.%6E+00
21 1593.03 7.50E+00 9.87 7.50E400 9.87E+00
M 22 1619.81 1.49E+01 13.42 1.49E+01 1.34E+01
m 23 1630.81 1.19E+01 12.49 1.18E+01 1.25E+01
m 24 1637.41 1.678+401 12.65 1.67E4+01 1.26E+01
25 1668.80 1.08E+01 13.18 1.08E+01 1.32E+01
26 1693.05 1.23E+01 9.10 1.23E+01 8.10E+00
27 1763.05 2.89E+01 22.03 2.88E+01 2.20E+01
28 1810.18 1.70E+01 15.32 1.70E+01 1.53E+01
29 1836.98 5.56E+00 7.3%5 5.56E+00 7.35E+00C
30 1860.21 1.13E+01 8.02 1.13+401 8.02E+00
31 1¢l4.11 1.60E+01 11.58 1.60E+01 1.16E+01
32 1939,25 1.13E+01 8.02 1.13E+01 8.02E+00
33 1952.80 1.07E+01 14.4¢ 1.07E+01 1.45E+01
34 2010.91 8.00E+00 5.66 8.00E+00 5.66E+00
35 2151.73 7.65E+00 8.06 7.65E+00 8.06E+CO
36 2186.30 1.45E+01 15.060 1.45E+01 1.50E+01
37 2220.94 1.57E+01 13.67 1.57E+01 1,37E+01
38 2368.83 1.46E+01 8.3% 1.46E+01 9.3%2E4+00
39 2420.009 1.49E+01 11.22 1.49E+01 1.12E+01
40 2587.54 5.00E+00 4.47 5,005+00 4.47E+00
41 2615.18 6.20E+01 15.62 3.23E401  6.85E+00  2.87E+01 1.71E+01
42 2639.924 S8.57E+0C 10.79 9.57E+00 1.08E+01
43 2650.41 4.83E+00 5.74 4.83E+00 5.74E+00
44 2825.75 7.00E+00 5.29 7.00B+00 5.29E+00
45 3276.1% 5.00E+00 4.47 5.00E+00 4.,47E+00
46 3323.74 6.00E+00 4,90 6.00E+00 4,90E+00
47 3468.02 7.06E+00 7.21 7.06E+00 7.21E+00

M = First peak in a multiplet region
m = Other peak in a multiplet region

F = Fitted singlet
Errors quoted at 2.000sigma

AREA CORRECTION REPORT
REFERENCE PEAK/BKG. SUBTRACT

Peak Analysis Performed on

Ref. Peak Energy
Peak Ratio

Background File

1 8/31/2015 6:07:20PM

: 0.00
: 0,00

Reference Date
Uncertainty

: 0.00

1 WOR-GAMMA WA pexRoot\Countroom\Data\0000025967. CNF

Corrected Area is: Criginal * Peak Ratio - Background
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ENGWESAQQ7
Peak  Energy Original Orig. Area Ambient Backgr. Corrected Corrected
No. {keV) Area  Uncertainty Backgrotind Uncert. Area Uncert.
M 1 46.91 1.43E+03 107.87 2.91E+02 3.52E+01 1.14E+03 1.13E+02
m 2 49.94 1.62E+02 79.80 1.62E+02 7.98E+01
3 75.73 1.79E+02 112,80 1.79E+02 1.138+02
4 198.23 g8.44E+01 68.18 8.44E+01 6.82E+C1
5 340.62 9.46E+01 89.11 9.46E+01 8.921E+01
¢ 469.54 4,05E+01 41,48 4.05E+01 4.15E+01
70477.77 2.20E4+03 111.18 2.20F+03 1.11E+02
M 8 508.12 3.98E+01 38.41 3.98E+01 3.84E+01
S 624.17 2.64E+01 25,71 2.64E+01 2.57E+01
10 663.04 4.83E+01 38.56 4.83E+01 3.86E+01
11 891.52 3.05E+01 26.55 3.05E+01 2.66E+01
12 902.73 2.42E+01 20.02 2.42E+01 2.00E+01
13 927.80 2.64E+01 19.67 2.64F+01 1.97E+01
14 937,83 4.71E+01 40.40 4,.71E+01 4,04E+01
15 950.97 1.22E+01 14.62 1,22E+01 1.46E+01
16 1412.48 2.12E+01 13.27 2.128+01 1.33E+01
17 1436.85 1,34E+01 14.35 1.34E+01 1.44E+0C1
18 1472.45 1.25E+01 10.84 1.25E+01 1.08E+01
19 1478.42 1.59E+01 11.70 1.5%E+01 1.17E+C1
20 1577.99 1.03E+Q1L 9,96 1.03E+01 9.96E4GC
21 1593.03 7.50E+00 9.87 7.50E+00 9.87E+00
M 22 1615.81 1.49E+01 13.4%Z2 1.49E+01 1,34E+01
m 23 1630.81 1.19E+01 12,49 1.19E+01 1.25K+01
m 24 1637.41 1.67E+01 12.65 1.67E+01 1.20E4+01
25 1668.80 1.08E+01 13.18 1.08E+01 1.32E+01
26 1693.05 1.23E+01 9.10 1.23E+01 9.10E+00
27 1763.05 2.89E+01 22.03 Z.89E+01 2.20E+01
28 1810.18 1.70E+01 15,32 1.70E+01 1.53E+01
29 1836.98 5.56E4+00 7.35 5.56E+00 7.35E+00
30 1860.21 1.13E+01 8.02 1.13E+01 §.02E+00
31 19814.11 1.60E+01 11.58 1.50E+01 1.16E+01
32 1939.25 1.13E+01 8.02 1.13E+01 8.02E+00
33 1952.80 1.07E+01 14.46 1.07E+01 1.45E4+01
34 2010.91 8.00E+00 5.66 §.00E+00 5.66E+00
35 2151.,73 7.65E+00 8.06 7.65E+00 8.06E+00
36 2186.30 1.45E+01 15.00 1.45E+01 1.50E+01
37 2220.94 1.57E+01 13.67 1.57E4+01 1.37E+01
38 2368.83 1.46E+01 9.39 1.46E+401 9,39E+00
39 2420.09 1.4%E+01 11.22 1.49E+401 1.12E4+01
40 2587.54 5.00E+00 4,47 5.00E+00 4,47E+00
41 2615.18 6.10E+01 15.82 3.23E+01 6.85E+00 2.87E+01 1.71E+01
42 2639.94 9.57E+00 10.7% 3.57E+00 1.08E+01
43 2650.41 4, 83E+C0 5.74 4.83E+00 5.74E+00
44 2825.75 7.00E+00 5.29 7.00E+00 5.29E+00
45 3276.15 5.00E+00 4,47 5.00E+00 4,47E+00
46 3323.74 6.00E+00 4,90 6.00E+00 4.90E+00
47 3468.02 7.06E+00 7.21 7.06E+00 7.21E+00

M = First peak in a multiplet region

m = Qther peak in a multiplet region
F = Fitted singlet
Errors quoted at 2.000sigma
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NUCLIDE IDENTIFICATION REPORT

Nuclide Library Used

1 WOR-GAMMAT\ApexRoot\CountroomiLibrary\TMAZ NLB

IDENTIFIED NUCLIDES

Nuclide Name Id Confidence  Energy (keV) Yield(%) Activity Activity
{pCi/sample) Uncertainty
BE-7 0.%79 477.59 10.42 2.48E+03 2.92E+02
PR-210 0.973 46.50 4.25 2.9154+02 3.82E+01
* = Energy line found in the spectrum.
- = Manually added nuclide.
? = Manually edited nuclide,
Energy Telerance :  1.000 keV
Nuclide confidence index threshold = 0,30
Errors quoted at 2.000sigma
UNIDENTIFIED PEAKS
Peak Locate Performed on » B/31/2015  6:07:20PM
Peak Locate From Channel 01
Peak Locate To Channel : 4096
: Peak CPS (%) Peak Tolerance
Peak No. Energy (keV} Peak Size (CPS) Uncertainty Type Nuclide
m 2 419.94 1.12587E-02 24.61 Tol. TE-132
TH-227
3 75.73 1.24647E-02 31.42
4 189.23 5.86324E-03 40.37
5 340.62 6.56831FE-03 47.10 Tol. CS~136
6 469.54 2.80907E-03 51.27
M 8 508.1z2 2.7661L1E~-03 48.21
9 624.17 1.83096F-03 48.76
10 663.04 3.35617E-03 39.90
11 891.52 2.12083E-03 43 .47
12 902.73 1.68108E-03 41.36
13 927.80 1.83256E~03 37.27
14 937.83 3.27373E-03 42.85
15 950.97 2.44907E-04 60.08
16 1412.48 1.47321E-023 31.27
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ENGWESAQG7
. Peak CPS (%) Peak Tolerance
Peak No. Energy (keV) Peak Size (CPS) Uncertainty Type Nuclide
17 1436.85 9.33908E-04 523.36
18 1472.45 8.68056E-04 43,36
19 1478.42 1.10164E-03 36,88
20 1577.99 7.14869E-04 48,39
21 1583.03 5.20833E-04 65.83
M 22 1619.81 1.03428E-03 45.04 Tol. BI-212
m 23 1630.81 8.28305E~04 52.36
m 24 1637.41 1.16172E-03 37.81
25 1668.80 7.48106E-04 61.18
26 1693.05 8.55035%E-04 36.94
27 1763.05 2.00980E-03 38.06
28 1810.18 1.18056E-03 45.086
29 1836.98 3.85802FE-04 66.14 Tol, Y-88
30 1860.21 7.85256E-04 35.44
31 1914.11 1.11111E-03 36.17
32 1939.25 7.82585E-04 35.56
33 1952.80 7.44949E-04 67.38
34 2010.91 5.55556E-04 35.36
35 2151.73 5.31250E-04 52.69
36 2186.30 1.006%4E-03 51.72
37 2220.94 1.087%¢6E-03 43.61
38 2368.83 1.01511E~-03 32.13
39 2420.09 1.03436E-03 37.¢68
40 2587.54 3.472225E-04 44,72
41 2615.18 1.99057E~03 28,75 Tol. TL-208
42 2639.94 6.64683E-04 56.38
43 2650.41 3.35648F-04 59.43
44 2825.75 4.86111E~04 37.80
45 3276.15 3.47222E-04 a4 .72
44 3323.74 4.16667E-04 43.82
47 3468.02 4.89969E-04 51.10

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000sigma

NUCLIDE IDENTIFICATION REPORT

Nuclide Library Used : WOR-GAMMA NApexRooth\CountroomiLibrary\ TMAZ.NLB

IDENTIFIED NUCLIDES
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ENGWESAGO7
Nuclide Id Energy Yield(%) Activity Activity
Name Confidence (keV) (pCi/sample) Uncertainty
BRE~7 0.97 477.59 «* 10.42 2.48E+03 2.928+02
PE-210 0.97 46.50 ~* 4,25 2.91E+02 3.82E+01

* = Energy line found in the spectrum,
- = Manually added nuclide.
? = Manually edited nuclide.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 keV
Nuclide confidence index threshold = 0.30
Errors quoted at 2.000sigma

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wtmean Comments
Name Confi c;d Actlvity Activity
oniigence {pCi/sample} Uncertainty
BE~7 0.979 2.48E+03 2.92FE+02
PB-210 0.973 2.91E+02 3.828+01
7 = nuclide is part of an undetermined solution
X = nuclide rejected by the interference analysis
@ = nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 2.000sigma
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ENGWESAD07
UNIDENTIFIED PEAKS
Peak Locate Performed on 83172015 6:07:20PM
Peak Locate From Channel 1
Peak Locate To Channel 1 4096
Peak CPS (%) Peak Tolerance
Peak No. Energy (keV) Peak Size (CPS)  yncertainty Type Nuclide
m 2 49,94 1.12587E-02 24,61 Tol. TE-132
TH-227
3 75.73 1.24647E-02 31.42
4 199.23 5.86324E-03 40,37
5 340.62 6.560931E~03 47.10 Tol. C5-136
6 469,54 2.80907E-03 51.27
M 8 508.12 2.76611E~03 48.21
9 624,17 1.83086E-03 48.76
10 663.04 3.35617E-03 39.90
11 891.52 2.,12083E-03 43.47
12 902.73 1.68108E-03 41.36
13 827.80 1.83256E-03 37.27
14 937.83 3.27373E~03 42.85
15 950.97 8.44907E-04 60.08
16 1412.48 1.47321E-03 31.27
17 1436.85 9.33908E~04 53.3¢6
18 1472.,45 B.68056E-04 43.36
19 1478.42 1.10164E-03 36.89
20 1577.9% 7.148609E-04 48.39
21 1293.03 5.20833E-04 65.83
M 22 1619.81 1.03428E-03 45,04 Tol. BI-212
m 23 1630.81 8.28305E~-04 52,36
m 24 1637.41 1.161728-03 37.81
25 1668.80 7.48106E-04 61.18
26 1693.05 8.55035E-04 36.94
27 1763.05 2.00980E-03 38.06
28 1810.18 1.18056E-03 45,06
29 1836.98 3.85802E-04 66.14 Tol. Y-88
30 1860.21 7.85256E-04 35.44
31 1914.11 1.11111E-0C3 36.17
32 1939.25 7.82585E-04 35.5¢
33 1952.80 7.44949E-04 67.38
34 2010.91 5.55556E~04 35.3¢6
35 2151.73 5.31250E-04 52.69
36 2186.30 1.0069%4E-03 51.72
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ENGWESAQQ7
Peak CPS (%) Peak Tolerance
Peak No. Energy (keV) Peak Size (CPS)  yncertainty Type Nuclide
37 2220.94 1.08796E-03 43.61
38 2368.83 1.01511E-03 32.13
39 2420.09 1.03436E-03 37.68
40 2587.54 3.47222E-04 44,72
41 2615.18 1.9%057E-03 29.75 Tol., TL-208
42 2639.94 6.64683E-04 56.38
43 2650.41 3.35648E-04 59.43
44 2825.775 4.86111E-04 37.80
45 3276.15 3.47222E-04 44 .72
46 3323.74 4.16667E-04 40,82
47 3468.02 4.8996%E~04 51.10
M = First peak in a multiptet region
m = Other peak in a multiplet region
F = Fitted singlet
Errors quoted at 2.000sigma
NUCLIDE MDA REPORT
Nuclide Library Used 1 WOR-GAMMAT\ApexRoot\CountrocomiLibrary\TMAZ2.NLB
Nuclide Energy Yield{%) Activity Nuclide MDA Line MDA
Name (keV) (pCi/sample) (pCi/sample) (pCi/sample)
+ BE-7 477.59 * 10.42 2.488E+03 1.14E+02 1.14FE+02
+ NA-22 1274.54 99,94 -6,44E-01 3.19E+00 3.19E400
+ @ NA-24 1368.53 99.98 1.00E+26 1.00E+26 1.00E+26
@ 2754,09 99.86 1.00E+2¢6 1.00E+26
+ AL-26 1808.65 899.76 7.90E-01 3.248+400 3.24E+00
+ K-40 1460.81 10.67 5.98E+01 4,43E+01 4,43E+01
+ @ AR-41 1293 .64 99,16 1.00E+26 1.00E+26 1,00E+26
+ TI-44 67.88 94.40 -2.20E~-02 7.0%E-01 7.03E-01
78.34 96.00 3.64E-01 8.02E-01
+ SC-46 889.25 99,98 9.71E-01 5.59E+00 5.59E+00
1120.51 59,99 3.19E+00 7.54E+00
+ V48 983.52 99.98 5.17B+01 1.71E+02 1.71E+02
1312.10 97.50 -4,04E+01 1.81E+402
+ CR-51 320.08 9.83 -1.82E+01 1.75E+02 1.75E+02
+ MN-54 834.83 99.97 -2.86E-01 3.15E+00 3.15E+00
+ CO-56 846.75 99.96 7.28E~01 6.42E+00 6.42E+00
1037.75 14.03 -1.34m+01 4.03E+01
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ENGWESAOQ7
Nuclide Energy Yield(%} Activity  Nuclide MDA Line MDA
Name (keV) (pCi/sample) (pCi/sample) (pCi/sample)
CO-56 1238.25 67.00 8.75E+00 6.425E+00 1.23E+01
1771.40 15.51 8.738+00 4,33E+01
2598.48 16.90 -3.56E+00 2.92E+01
+ CO-57 122.06 85.51 3.64E-01 1.53E+Q0 1.53E+00
136.48 10.60 -6.40E-01 1.37E+01
+ CC-58 810.76 899.40 -1,22E+0C0 6.04E+Q0 6.04E+00
+ FE-59 1098.22 56.50 -1.80E+01 2.09E+01 2.09E+01
12981.56 43,20 1.58E+01 3.,14E+01
+ CO~&0 1173.22 100.00 1.24E+00 3.10E+0C 3.25E+00
1332.4% 100.00 =3.61E-01 3.10E+00
+ ZN—-65 1115.52 50.75 -9.55E-01 7.68E+00 7.68E+00
+ GA-67 83.31 35.70 3.94E+09 2.30E+089 2.30E+09
208.95 2.24 -1,79E+10 4.35E+10
300.22 1¢.00 2.06E8+09 8.00E+09
+ SE-75 121,11 16.70 ~3.36E+00 3.32E+00 L.07E401
136.00 59.20 1.04E+00 3.32E+00
264,65 59.80 -1.80E+00C 4,38E4+00
279.53 25.20 1.37E+00 1.12E+01
400.65 11.40 2.60E+00 2.348+01
+ RB-82 776,52 13.00 4.99E+01 2.41E+02 2.41E+02
+ RB-83 520.41 46.00 2.84E+00 7_.81E+0Q 7.81E+00
529,64 30.30 4.02E+00 1.20E+01
552.65 16,40 9.08E+Q0 2.37E+01
+ KR-85 513.99 0.43 2.09E+02 5.85E+02 5.85E+02
+ SR-85 513.99 99.27 2.50E+00 7.02E+Q0 7.025K+00
+ Y-88 898.02 93.40 0.C0E+00 4,92E+Q0 4,94E+00
1836.01 99,38 0.00E+0C0 4,92E+00
+ NB-93M 16.57 9.43 -1.10E+403 9.83E+02 9,83E+02
+ NB-94 702.63 100.00 -3.83E-01 2.43E+0C 2.43E+00
871.10 100.00 3.79E-01 2.51E+00
+ NB-95 765.79 99.81 5.47E+00 1.49E+01 1.49E+01
+ NB-25M 235.68 25.00 -1.0Z2E+09 6,01E+08 6,01E+08
+ ZR-95 724,18 43.70 0.00E+00 1.09E+01 1.59E+01
756,72 55.30 -1.90E+00 1.09E+01
+ MO-99 181.0¢ 6,20 -1.08B+11 6.37E+11 6.65E+11
739,58 12.80 4.41E+11 6.37E+11
778.00 4.50 -2.86E+11 1.635+12
+ RU~103 497.08 8%.00 -2.04E+00 9.94E+00 9.94E+00
+ RU-106 621.84 9.80 4.68E+00C 2.,71E+01 2.71E+01
+ AG~108M 433,93 8§9.90 -7.36E-02 1.80E+C0 1.80E+00
614,37 90.40 ~4.02E+00 2 .55E+00
722.95 90.50 -7.05E-01 2.67E+00
+ CD-109 88.03 3.72 1.58E+01 2.97E+01 2.97E+01
+ AG-110M 657.75 93.14 -9.86E~01 3.13E+00 3.13E+00
677.61 1G.53 2.66E+01 2.98E+01
T06.67 16.46 -6.78E+00 1.86E+01
763.93 21.98 -2,96E+00 1.28E+01
884.67 71.63 -2.46E-01 4.24E+00
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ENGWESADOY

Nuciide Energy Yieid{%) Activity Nuclide MDA Line MDA
Name (keV) {(pCi/sample) (pCifsample) (pCi/sample)
AG-110M 1384.27 23.94 -2.58E+C0 3.13E+00 1.63E+01
+ CD-113M 263.70 0.02 4.55E+02 6.68E+03 6.68E+03
+ SN-113 255.12 1.93 -4.23E+01 4 .35E+00 1.32E+02
391.6¢ 64.90 2.23E+00 4,35E+00
+ TE123M 1592.00 84.10 7.98E-01 2 .55E+00 2.55E+00
+ SB-124 602.71 97.87 8.45E-02 7.%1E+Q0 7.91E+00
645,85 7.26 -3.50E+01 8.9%4E+01
722.78 11.10 -1.73E+01 6.57E+01
1691.02 49.4Q0 1.34E+00 2.08E+01
+ I-125 35.49 6.49 4,05E+01 1.00E+Q2 1.00E+02
+ SB=-125 176.33 6.89 2.10E+00 6.28E+00 1.91E+01
427.89 29,33 2.23E+00 6.28E+00
463.38 10.35 6.0%E+00 1.80E+01
600.56 17.80 3.56E+00 1.47E+01
635.90 11.32 -7.82E+00 2.00E+01
+ SB~126 414.70 83.30 1.04E+02 4.31E+02 4.31E+02
666.33 89.60 -8.67E+01 5.26E+02
695.0C $9.60 7.57E+01 5.60E+0Q2
720.50 53.80 9.25E+01 9.43E+02
+ SN-126 87.57 37.00 1.37E+00 2.538E+00 2.58E+00
+ SR-127 473.00 25.00 -6.15E+0% 1.81E+08 2.14E+08
685.20 35.70 -5.25E+C7 1.81E+08
783.80 14.70 1.63E+07 5.37E+08
+ I-129 292.78 57.00 4,04E+00 5.78E+00 5.78E+00
33.60 13.20 9.61E+00 1.80E+01
32.58 7.52 1.15E+00 2.345+01
+ I-131 284,30 6.05 2.83E+04 7.96E+03 1.07E+05
364 .48 81,20 -2.39E+03 7.96E+03
63¢C.97 7.26 -8.10E+03 1.18E+05
722.889 1.80 ~1,39E+05 5.28E+05
+ TE-132 49.72 13.10 -9.26R+08 1.20E+09 6.87E+0%
228.16 88.00 2.96E+07 1.20E4+09
+ BA-133 81.00 33.00 -2.05E-01 2.08E+00 2.08E+00
302.84 17.80 -2.21E+00 1.00E+01
356.01 60.00 -3.69E+00 2.78E+00
+ @ I-133 528.87 g6.30 1,00E+26 1.00E+26 1.00E+26
+ XE-133 81.00 38.00 ~5.70E+04 5.80E+05 5.80E+05
+ Cs-134 5€3.23 8.38 -4.71E+00 2.93E+00 2,25E401
569.32 15.43 7.22E+00 1.408+01
604.70 97.60 ~4.48E+00 2.93E+00
795.84 85.40 -1.11E+Q0 2.96E4+00
801.93 8.73 2.99FE+00 3.17E+01
+ CS-135 268,24 16.00 2.69E+00 1.024+01 1.02E+01
+ @ I-135 1131.51 22.50 1.00E+26 1.008+26 1.00E+26
@ 1260.41 28.60 1.00E+2¢6 1.00E+26
@ 1678.03 9.54 1.00E+26 1.00E+26
+ Cs-13¢ 153.22 7.46 ~7,22E+02 3.,45E402 2.43E+03
163.89 4.61 -4.08E+03 4.01E+03
176,55 13.56 -1.65F+02 1.43E+03
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ENGWESA007
Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) (pCi/sample} (pCi/sample) (pCl/'sample)
C3-136 273.65 12.6¢6 1.3%E+02 3.45E+02 1.97E+03
340.57 48,50 -3.71E+01 5.45E+02
818.50 99.70 -1.74E+01 3.45E+02
1048.07 79.60 6.91E+01 5.52FE+02
1235.34 19.70 =~1.67E+02 2.52E+03
+ Cs5-137 661,65 85.12 -2.17E-01 3.00E+0C 3.00E+00
+ LA-138 788.74 34.00 -9.43E-02 5.04E+00 7.70E+00
1435.80 66.00 -1.45E-01 5.04E+00
+ CE-139 165.85 80.35 8.25E-01 2.47E+00 2.47E+00
+ BA-140 162.64 6.70 1.10E+03 1.25E+03 3.31E+03
304.84 4.50 =~1.64E+03 7.04E+03
423,70 3.20 -1.28E+03 9,52E+03
437.55 2.00 2.348+02 1.48E+04
537.32 25.00 4.87E+02 1.258+03
+ LA-140 328.77 20.50 1.32E+03 6.45E+02 1.46E+03
487.03 45.50 9.44E+01 6.45E+072
815.85 23.50 -4.05E+02 1.72E+03
1596.49 95.49 1.89E+02 6.54E+02
+ CE-141 145.44 48.40 1.22E+01 1.918+01 1.91E+01
+ @ CE-143 57.36 11.80 1.00E+26 1.00F+26 1.00E+26
@ 293.26 42.00 1.00E+26 1.00E+26
@ 664,55 5.20 1.00E+26 1.00E+26
+ CE-144 133.54 10.80 -3.43E+00 1.28E+01 1.28E+01
+ PM-144 476.78 42,00 2.14E4+02 2.59E+00 2,18E+01
618.01 98.60 9.15E-01 2.58E+00
696.49 99.49 1.58E+00 3.25E+00
+ PM-145 36.85 21.70 -1.96E+00 4.88E+00 9.15E+00
37.36 39.70 -1.05E+00 4.88E400
42.30 15.10 -1.70E+400 1.07E+01
72.40 2.31 -4.32E+00 3.00E+01
+ PM-146 453.90 3%.94 -1.29E+400 4. 04E+00 4.,04E+00
735.90 14,01 7.37E-01 1.82E+01
747.13 13.10 -6.52E-01 1.73E4+01
+ ND-147 91.11 28.90 1.20E+03 1.63E+03 1.63E+03
531.02 13.10 6.92FE+02 5.23E+03
+ PM=-145 285.90 3.10 -2.56E+14 6.17E+14 6.17E+14
+ FU-152 121.78 20.50 1.20E+00 5.05E+00 5.05E+00
244,69 5.40 -1.67E+01 2.81E+01
344,27 19.13 3.33E+00 8.86E+00
778.89 9,20 -7.55E+00 2.45E+01
964.01 10.40 -1.84E+01 2.57E4+01
1085.78 7.22 -3.87E+0C 3.88E+01
1112.02 5.60 -4.76E-01 3.06E+01
1407.95 14,24 4 .70E+00 1.86R+01
+ GD-153 97.43 31.30 -1.94E+00 3.74E+00 3.74E4+00
103.18 22.20 2.02E+00 5.45E+00
+ EU-154 123,07 40.5Q0 2.23E~01 2.59E+00 2.59E+00
723.30 19.70 -=3.30E+0C 1.25E+01
873.19 11.50 -=-3.73E+00 2.14E+01
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ENGWESAQ07
Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) {pCi/sample) (pCi/sample} (pCi/sample)
EU-154 996,32 10.30 -9.68E+00 2.59E+00 2.66FE+01
1004.76 17.90 -%9.27E-01 1.56E+01
1274.45 35.50 ~1.73E+00 8.56E+0C
+ EU-155 86.50 30.80 -1.87E+00 3.16E+00 3.16E+00
105.30 20.70 -3.73E+00 4 .57E+00
+ EU-156 811.77 10.40 2.38E+02 1.83E+03 1.83E+03
1153.47 7.20 -4.9%0CE+02 2.76E4+03
1230.71 8.90 -6.58E4+02 2.44E+03
+ HO-166M 184,41 72.60 1.35E+00 2.18E+00 2.18E+00
280.45 29.60 6.70E-01 5.47E+00
410,94 11.10 1.35E+00 1.49E+01
711.69 54.10 1.84E+00 4.66E+00
+ TM-171 66.72 0.14 1.81E+02 5.33E+02 5,33E+02
+ HF-172 81.75 4.52 =7.29E+00 1.00E+01 1.65E+01
125,81 11.30 -5.62E+00 1.00E+01
+ LU-172 181.53 20.60 -2.01E+05 1.018+05 1.29E+05
810.06 16.63 -5.85E+04 2.91E+05
912.12 15.25 3.31E+05 3.96E+05
1093.66 62.50 2.49E+04 1.01E+05
+ Lu-173 100.72 5.24 1.18E+01 8.82E+00 2.03E+01
272.11 21.20 2.53E-01 8.92E+00
+ HF-175 343,40 84.00 2.76E+00 5.20E+00 5.20E+00
+ LU-176 88.34 13.30 3.82E+00 1,61E+00 7.21E+00
201.83 86.00 -2.20E-01 1.618+00 ;
306.78 24.00 1.39E-01 1.84E+00 !
+ TRA-182 67.75 41.20 -9.00E-02 2.90E+00 2,.80E+00 !
1121.30 34.90  4.71E400 1.74E+01
1189.05 16.23 -1.30E+01 2.66E+01 :
1221.,41 26.98 -2.64E+00 1.896E+01 :
1231.02 11.44 -1.97E+01 4.24E+01 [
+ IR-182 308.4¢6 29.68 -1.92E+00 9.64E+00 1.41E+0C1 ;
468,07 48,10  2.00E+00 9.64E+00
+ HG-203 279.19 77.30 -3.22E+00 §.47E+0C 8.47E+00 :
+ BI-207 569.867 97.72 1.058+00 2.04E4+00 2.04E+00
1063.62 74,90 -7.30E-01 3,74E+00
+ TL-208 583.14 30.22 6.70E+00 8.06E+00 8.06E+C0
860.37 4.48 -3.84E+00 6.04E+01
2614.66 35.85 1.72E+01 1.64E+01
+ BI-210M 262.00 45.00 2.54FE+00 3.51E+00 3.51E+00
300.00 23.00 1.86E+00 7.60E+00
+ PB-210 46.50 % 4.25  2.91E+02  8.29E+01  8.29E+01
+ PB-211 404 .84 2.90 -5.90E+00 5.598+01 5.59E+01
831,96 2.90 9.13E+00 §.75E+01
+ BI-212 727,17 11.80 6.99E+00 2.08E+01 2.08E+01
1620.62 2.75 5.53E+01 1.24E+02
+ PB~-212 238.63 44,60 8.50E-01 3.65E+00 3.65E+00
300.09 3.41 1.32E+01 5.13E+01
+ BI-214 609.31 46.30 8.59E+00 6.50E+00 6.50E+00
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Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA

Name (keV) (pCi/sample) (pCifsample) (pCi/sample}

BI-214 1120.29 15.10 9.56E+00 6.50E+00 2.26E+01

1764.49 15,80 2.38E+01 2.83E+01

2204.22 4.98 -6.24E+00 T.17E+01

+ PB-214 295.21 19.19 2.38E+00 5.38E+00 9.16E+00

351,92 37.18 6.69E+00 5.38E+00

+ RN-219 401.80 6.50 -1.78E+00 2.42E+01 2, 42E+01

+ RA-223 323.87 3.88 6.47E+00 4.23E+01 4.23E+01

+ RA-224 240.98 3.895 3.80E+0C1 4,25E4+01 4.25E+01

+ RA-225 40,00 31.00 2.46E+01 5.02E+02 5.028+02

+ RA-226 186.21 3.28 9,29E+01 5.C4E+01 5.04E+01

+ TH-227 50.10 8.40 ~1.93E+00 1.29E+01 1.43E+01

236.00 11.50 -2.19E+01 1.29E+01

256.20 6.30 6,13E+00 2.29E+01

+ AC-228 338.32 11.40 3.03E+00 1.04E+01 1.47E+01

811.07 27.70 7.08E+CO 1.04E+01

9692.11 16.60 8.31E+00 1.82E+01

+ TH-230 48.44 16.80 -3.48E+C1 8.20E+0C 8.20E+00
62.85 4,60 2.428+01 1.82E+01 .

67.67 0.37 -5.60E+00 1.80E+02

+ PRA-231 283.67 1.60 2.718+01 7.63E+01 1.03E+02

302.¢67 2.30 -1.68E+01 7.63E+01

+ TH-231 25.64 14.70 1.64%4+01 1.148+01 3.96E+01

84.21 6.40 3,.31E+00 1.14E+01

+ PA-233 311.98 38.60 -5.73E+00 4,92E+01 4.92E+01

+ PA-234 131.20 20.40 3.14E+00 5.34E+00 5.34E+00

733.99 8.80 -4.76E-01 2.65E+01

946.00 12.00 =-1.41E+01 1.383E+01

+ PA-234M 1001.03 .92 2.318+01 3.07E+02 3.07E+02

+ TH-234 53.28 3.80 2.92E+01 2.20E+01 2.20E+01

+ U-235 143.7¢ 10.50 9.62E-01 1.11E+01 1.11E+01

163.35 4,70 8.62E+00 2.60E+01

205,31 £.70 9.97E+00 2.878E+01

+ NP-237 86.50 12.60 -4.43E+00 7. A6FE+00 7.46E+00

+ NP-239 106.10 22,70 =2.13E+12 7.78E+12 7.78E+12

228.18 1¢.70 5.16E+11 2.4%E+13

277.60 14.10 7.89E+12 2.11E+13

+ AM~241 59.54 35.90 4.20E-01 2.01E+00 2.01E+00

+ AM-2473 74.67 66,00 1.53E-01 1.19E+00 1.19E+00

+ CM-243 209.75 3.2% -1,25E+01 1.145+01 4.14%+01

228,14 10.60 3,32E-01 1.34E+01

277.60 14.00 4.,25E+00 1.14E+01

+ = Nuclide identified during the nuclide identification

*

= Energy line found in the spectrum

MDA value not calculated

Half-life toe short to be able to perform the decay correction

CAUTION: MDA value is inconsistent with Currie MDA at 95% confidence level

<@ v
nwonowu
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NUCLIDE MDA REPORT

Nuclide Library Used : WOR-GAMMA T\ApexRoot\CountroomiLibrarATMAZ.NLB

Nuclide Energy Yield(%) Line MDA  Nuclide MDA Activity Dec. Level
Name (keV) (pCi/sample}  (pCi/sample) (pCi/sample)  (pCi/sample)

+ BE-7 477,59 % 10.42 1.14E+402 1.14E+02 2.48E+03 5.53E+01
NA-22 1274.54 99.94 3.1%E+00 3.19E+00 -6, 448-01 1.45E+00

@ NA-24 1368.53 99.69 1.00E+26 1.00E+26 1.00E+26 1.00E4+20
@ 2754.09 99.86 1.00E+26 1.00E+26 1.00E+20
AL~-26 1808.465 99.76 3.24E+00 3.24E+00 7.90E-01 1.43E+00
K-40 1460.81 10.67 4,43E4+01 4,43E+01 5.98E+01 2.07E+01

@ AR-41 1293.64 96,16 1.00E+26 1.00E+26 1.00E+Z26 1.00E+20
TI-44 67.88 94 .40 7.09E-01 7.09%E-01 -2.20E-02 3.41E-01
78.34 96.00 8.02E-01 3.64E-01 3.88E-01

S5C-4¢ 889.25 99.98 5,59E+00 5.59E+00 9.71E~01 2.60E+00
1120.51 99.99 7.54E+00 3.1%E+00 3.52E+00

V=48 $83.52 9¢.98 1.71E+02 1.71E+02 5.17E+01 7.91E+01
1312.10 97.50 1.81E+02 -4 04E+01 8.13E+01

CrR-51 320.08 9.83 1.75E+02 1.75E+02 -1.82E+01 8.40E+01
MN-54 834.83 99,97 3.15E+00 3.15E+00 -Z2.86E-01 1.478+00
CO-56 846,75 %9.906 6.42E+00 6.42F+00 7.28E-01 3.01E+00
1037.75 14,03 4,03E+01 «1,347+02 1.84E+01

1238.25 67.00 1.23E+01 8.75E+00 5.72E+00

1771.40 15.51 4.33E+01 8.73E+00 L.88E+01

2598.48 16.90 2.928+01 ~3.56F+00 1.16E+01

Co-57 122.06 85.51 1.53E+00Q 1.53E+00 3.64E~01 7.42E-01
136.48 10.60 1.37E+01 ~6.40FE-01 6.66E+00

CO-58 810.76 99.40 6.04E+00 6.04E+00 -1.22E+00 2.82E+00
FE~59 105%9,22 56.50 2.02E+01 2.09E+01 -1.80E+01 9.55E+00
1291.5¢6 43,20 3.14E4+01 1.58E+01 1.43E+01

COo-60 1173.22 100.00 3.25E+00 3.10E+00 1.24E+400 1.50E+Q0
1332.49 100.00 3.10E+00 -3.61E-01 1.415+00

ZN-65 1115.5%2 50.75 7.68E+00 7.68E+00 -3,55E-01 3.54E+00
GA-6 93.31 35.70 2.30E+09 2.30E+09 3.94F+09 1.12E+09
208.85 2.24 4,35E+10 -1.79E+10 2.10E+10

300.22 16.00 8,.00E+09 2.06E+09 3.86E+09

SE-75 121.11 16.70 1.07+01 3.32E4+Q0 -3.36E+00 5.21E+00
136,00 59.20 3.32E+00 1.04E+00 1.61E+00

264.65 58,80 4,39E+00 -1.80E+Q0Q 2.11E+00

279.53 25.20 1.12E+01 1.37E+00 5.39E+00

400,65 11.40 2.34E+01 2,.60E+00 1.11E+01
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Nuclide Energy Yield(%) Line MDA  Nuclide MDA Activity Dec. Level
Name (keV) (pCi/sample)  (pCi/sample) (pCi/sample)  (pCi/sample)
RB-82 776.52 13.00 2,.41E+02 2.41E+02 4,9%E+01 1.13E+02
RB~83 520.41 46.00 7.81E+00 7.81E+00 2.84E+00 3.67E+00
529.64 30.30 1.20E+01 4.02E+00 5.64E+00

552.65 16.40 2.37E+01 9.08E+0C0 1.11E+01

KR-85 513.98 0.43 5.85E+02 5.85E+02 2.0%E+02 2.81FE+02
SR~85 513.99 98.27 7.02E+C0 7.02E+00 2.50E+00 3.37E+00
Y-88 898.02 53.40 4.%94E+00 4.92E+00 0.00E+00 2.29E+00
1836.01 99.38 4.92E+00 0.00E+00 2.11E+00

NB-93M 16.57 9.43 9.83E+02 9.83E+02 ~1,10E+03 4,84E+02
NB-94 702.63 100.00 2.43E+00 2. 43E+00 -3,83E-0C1 1.14E+00
8§71.10 100.00 2.51E+00 3.79E-01 1.17E+00

NB-95 765.79 89.81 1.49E+01 1.49E+01 5.47E+00 6.97E+00
NB-95M 235.69 25.00 6.01E+08 6.01E+08 ~-1.02E+09 2.91E+C8
ZR-95 724,18 43.70 1.5%9E+01 1.09E+01 0.00E+00 T.50E+00
756.72 55.30 1.09E+01 -1.%0E+00 5.0%E+G0

MO-929 181.06 6.20 6.65E+11 6.37E+11 -1.08E+11 3,22E+11
739.58 12.80 6.37E+11 4.41E+11 3.00E+11

778.00 4.50 1.63E+12 ~2.86E+11 7.60E+11

RU-103 497.08 §9.00 2.94E+00 9.94E+00 -2, 04E+00 4.68E+00
RU-106 621.84 9.80 2.71E+01 2.718+01 4.68E+00 1.28E+01
AG-108M 433.93 89.90 1.80E+00 1.80E+00 -7.36E-02 8.52E-01
614.37 90,40 2.55E+00 -4,02E+00 1.21E+00

722.95 90.50 2,.67E+00 -7.05E~01 1.26E+00

CD-109 88.03 3,72 2.97E+01 2.97E+01 1.58E+01 1.44E+01
AG-110M 657.75 93.14 3.13E+00 3.13E+00 -9.86E-01 1.48E+00
677.861 10.53 2.98E+01 2.66E+01 1.41E+01

706.67 1¢€.4¢ 1.86E+01 -6.78E+00 8.74E+00

763,93 21.98 1.28E+01 -2.96E+00 5.98E+00

884.¢67 71.63 4.24E+00 -2.46E-01 1.96E+00

1384.27 23.94 1.63E+01 -2.58E+00 7.34E+00

CD—-113M 263,70 0.02 6.68E+03 6.68E+03 4,55E+02 3.Z22E+03
SN-113 255.12 1.93 1.32E+02 4.35E+00 -4.23E+01 6.36E+01
381.6€9 64.90 4.35E+00 2.23E+00 2.07E+00

TE123M 159.00 84.10 2.55E+00 2 .55E+00 7.98E-01 1.24E+00
SB-124 602.71 97.87 7.91E+00 7.91E+00 8.45E-02 3.78E+00
645.85 7.26 8.%4E+01 -3.50E+01 4.21E+01

722.78 11.10 6.57B+01 -1,73E+01 3.09E+01

1691.02 49,00 2.08E+01 1.34E+00 9.33E+00

I-125 35.49 6.49 1.00E+02 1.00E+02 4.05E+01 4 .91E+01
SB-125 176.33 6.89 1.91E+01 6,28E+00 2.10E+00 9.26E400
427.89 29.33 6.28E+00 2.23E+00 2.99E+00

463.38 10.35 1.80E+01 6,09E+00 8.55E+(0

600.5¢6 17.80 1.478+01 3.56E+400 7.02E+00

635.90 11.32 2.00E+01 -7.82E+00 9.44FE+00

SB-126 414,70 83.30 4.31E+02 4,31E+02 1.04E+02 2.05E+02
666.33 99.60 5.286E+02 -8.67E+01L 2.49E+02

695.00 99.60 5.60E+02 7T.57E+01 2.66E+02

720,50 53.80 9,43E+02 9.25E+01 4.,44E+02

SN-12¢6 87.57 37.00 2.58E+00Q Z.58E+00Q 1.37E+00 1.26E+00
SB-127 473.00 25.00 2.14E+08 1.81E+08 -6.15E+09 1.01E+08
685,20 35.70 1.81E+08 -5.25E+07 8.45E+07

783.80 14.70 5.37E+08 1.63E+07 2.52E+08

I-129 29.78 57.00 5.78E+00 5.78E+0C0 4.04E+00 2.83E+00

g
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Nuclide Energy Yield(%) Line MDA  Nuclide MDA Activity Dec. Level
Name (keV) (oCi/sample)  (pCi/sample) (pCi/sample)  (pCi/sample)
I-129 33.60 13.20 1.80E+01 5.78E+00 $.61E+00 §.82E+00
39.58 7.52 2.34E+01 1.15E+C0 1.15E+01
I-131 284,30 6.05 1.07E+05 7.96E+03 2.83E+04 5.18E+04
364.48 81.20 7.96E+03 -2.39E+403 3.81E+03
636.97 7.286 1.18E+0G5 -8.10E+03 5.59E+04
722,89 1.80 5.28E+05 -1.39E+05 2.49E+05 i
TE-132 49.72 13.10 6.87E+09 1.20E+09 ~9,26E+08 3.35E+09 ’
228.16 88.00 1.2CE+09 2.96E+07 5.79E+(8 ’
BA-133 81.00 33.00  2.08E+00 2.08E+00 -2.05E-01 1.00E+CG |
302.84 17.80 1.00E+01 -2.21E+C0 4,85E+00 '
356.01 60.00 2.78E+00 -3.69E+00 1.33E+00
@ 1-133 529.87 86.30 1.00E+26 1.00E+26 1.00E+26 1.00E+2¢0
XE-133 81.00 38.00 5.80E+05 5.80E+05 -5.70E+04 2.79E+05
CsS~-134 563.23 8.38 2.25E+01 2.93E+00 -4,71E+00 1.05E+01
569.32 15.43 1.408+01 7.22E+00 6.61E+00
604,70 97.60 2.93E+00 -4 ,48E+00 1,40E+00
795.84 85.40 2.96E+00 -1.11E+G0 1.38E+00
801.93 8.73 3.17E+01 2.99E+00 1.48E+01
C5-135 268,24 16.00 1.02E+01 1.02E+01 2.69E+00 4. 95E+00
@ 1-135 1131.51 22.50 1.00E+286 1.00E+2¢6 1.00E+26 1.00E+20
@ 1260.41 28.60 1.00E+26 1.00E+2¢6 1.00E+20
@ 1678.03 9.54 1.00E+26 1.00E+26 1.00E+20
CS8-136 153.22 7.46 2.43E+03 3.45E+02 =7.22E+02 1.18E+03
163.88 4.61 4.01E+03 -4.08E+03 1.94E+03
176.55 13.5¢6 1.43E+03 -1.65E+02 6.938+02
273.65 12.6¢6 1.97E+03 i.35E+02 9.50E+02
340,57 48.50 5.45E+02 -3.71E+01 2.62E+02
818,20 29.70 3.45E+02 -1.74E+01 1.60E+02
1048,07 79.60 5.52E+02 6.91E+01 2.55E+402
1235.34 19.70 2.52E+03 -1, 67E+02 1.16E+03
C5-137 661.65 85.12 3.00E+00 3.00E+00 -2.17E-01 1,42E+00 :
LA-138 788.74 34.00 7.70E+00 5.04E+00 -9.43E-02 3.62E+00 :
1435,80 66.00 5.04E+00 -1.45E-01 2.29E+00 :
CE-139 165.85 80.35 2,47E+00 2.47E+00 8.25E-01 1.20E+00 ;
BA-140 162.64 6.70 3.31E+03 1.25E+03 1.10E+03 1.60E+03 ;
304.84 4.50  7.04E+03 -1.64E+03 3.40E+03 :
423.70 3.20 9.52E+03 ~1.28E+03 4.53E+03
437,55 2.00 1.48E+04 2.348+02 7.02E+03 ]
537.32 25.00 1.25E+03 4.87E+02 5.87E+402
LA-140 328.77 20.50 1.46E+03 6.45E+02 1.32E+03 7.03E+02
487.03 45.50 6.45E402 9.44KE+01 3.04E+02
815.85 23.50 1.72E+03 -4,05E+02 7.97E+02
1596.49 95.49 6.54E+02 1.88E+02 2.,95E+02
CE-141 145.44 - 48.40 1.91E+01 1.91E+01 1.22E+01 9.295+00
@ CE-143 57.36 11.80 1.0CE+2¢6 1.00E+26 1.00E+26 1.00E+20
@ 293.26 42.00 1.0CE+Z26 1.00E+26 1.00E+20
@ 664.55 5.20 1.0CE+26 1.00E+26 1.0CE+20
CE-144 133.54 10,80 1.28E+01 1.288+01 =3.43E+00 6.20E+00 {
PM-144 476.78 42,00 2.19%9E+01 2.59E+00 2.148+02 1.08E+02 L
618.01 98.460 2.59E+00 9,15E-01 1.22E+00
696.49 99.49 3.25E+00 1.58E+00 1.55E+00
PM-145 36.85 21.70 9.15E+00 4.88E+00 -1.96E+00 4.48E+00
37.36 39.70 4.88E+00 -1.05E+00 2.39E+400
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Nuclide Energy Yield(%) Line MDA  Nuclide MDA Activity Dec. Level
Name {keV) (pCi/sample}  (pCi/sample) (pCi/sampie)  (pCi/sample)
PM-145 42 .30 15.10 1.07E+01L 4.88E+00 -1.70E+00 5.23E+00
72.40 2.31 3.00E+01 -4 ,32E+00 1.45E+01 :
PM-14¢6 453.80 39.94 4.,04F4+00 4,04E+G0 -1, 29E+00 1.91E+00 i
735.90 14.01 1.82E+01 7.37E-01 8.55E+00 i
747.13 13.10 1.73E+01 -6.52E-01 8.06E+00 £
ND-147 91.11 28.90 1.63E+03 1.63E+03 1.20E+03 7.97E+02
531.02 13.10 5.23E+03 6.92E+02 2.45E+03
PM-149 285.80 3.1¢0 6.17E+14 6.17E+14 ~2.56E+14 2.97FE+14
EU-152 121.78 20.50 5.05E+00 5.03E+00 1.208E+00 2.45E+00
244,69 5.40 2.81E+01 -1.67E+01 1.36E+01
344,27 19.13 8.86E+00 3.33E+00 4,25E+00
778,89 9.20 2.45E+01 -7.50E+00 1.14F+01
964.01 10.40 2.57E+01 -1.9%4E+01 1.1%E+01
1085.78 7.22 3.88E+01 -3.87E+00 1.79E+01
1112.02 9.60 3.06E+01 -4 .76E-01 1.41lE+01
1407.95 14.94 1.86E+01 4.70E+00 8.27E+00
GD-153 97.43 31.30 3.74E+00 3.74E+00 -1.948+00 1.81E+00
103.18 22.20 5.45F4+00 2.02E+G0 2.64E+00
EU-154 123.07 40.50 2.598+00 2.59%E+00 2.,23E-01 1.26E+00
723.30 19.7¢0 1.25E+01 -3.30E+00 5.9%0E+00
873.1¢ 11.50 2. 14E+01 -3.73E+00 9.95E+00
996.32 1CG.30 2.660E+01 ~9,68E+C0 1.23B+01
1004.76 17.90 1.56E+01 -9,.27E-01 7.22E+00
1274.,45 35.50 8.56E+00 -1.73E+00 3.90E+00
EU-155 86.50 30.90 3.16E+Q0 3.16E+G0 -1.87E+00 1.53E+00
105.30 20.70 4,57E+00 -3.73E+00 2.21E+Q0
EU-156 811.77 10.40 1.83E+03 1.83E+03 2.38E+02 8.55E+02
1153.47 7.20 2.76E+03 -4.,90E+02 1.25E+03
1230.71 g8.90 2.44F+03 -6,58E+02 1.10E+03
HC-166M 184.41 72.60 2.18E+00 2.18E+00 1.35E+00 1.06E+00
280,45 29.60 5,47FE+Q0 6.70E-01 2.04E+00
410.94 11.10 1.49E+01 1.35E+00 T.07E+00
711,69 54,10 4,66E+00 : 1.84E+00 2.20E+00
TM-171 66.72 0.14 5.33E+02 5.33E+02 1.81E+02 2.57E+02
HF-172 81.75 4,52 1.65E+01 1.00E+01 -7.288+00 7.95E+00
125.81 11.30 1.00E+01 -5.62E+00 4.85E+00
LU-172 181.53 20.60 1.29F+05 1.31E+05 -2.01E+05 6.24E+04
810.06 16.63 2.91E+05 -5.85E+04 1.35E+05
912.12 15.25 3.96E+05 3.31E+05 1.86E+05
1093.¢66 62.50 1.01E+05 2.49E+04 4.69E+04
LU-173 100.72 5.24 2.038+01 8.92E+00 1.18E+01 9.83E+00
272.11 21.20 §.92E+00 2.538-01 4.31E+00
HF-175 343,40 g4.00 5,20E+00 5.20E+00 2.76E+00 2.50E+00
LU-176 88.34 13.30 7.21E+00 1.61E+00 3.82E+Q0 3.51E+00
201.83 86.00 1.61E+00 -2.20E-01 7.82E-01
306.78 94 .00 1.84E+00 1.3%E-01 8.88E-01
TA-182 67.75 41.20 2,.90E+00 2.90E+00 -9.00E~02 1.39E+00
1121.30 34.90 1.74E+01 4,.71E+00 8.09E+00
1189.05 16.23 2.66E+01 -1.30E+0C1 1.1%E+01
1221.41 26.98 1.86E+01 -2 .64F+00 8.%4E+00
1231.02 11.44 4.24E+01 -1.97E+01 1.92E+01
IR-192 308.4%6 29.68 1.41E+01 9.64E+00C -1.92E+00 6.80E+00
468.07 48.10 9.64E+00 2.00E+00 4,59F+00

il
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Nuclide Energy Yield(%) Line MDA  Nuclide MDA Activity Dec. Level
Name (keV) {pCi/sample)  (pCi/sample) (pCi/sample)  (pCi/sample)
HG~203 279.19 77.30 8.47E+00 8.47E+00 -3.22E+00 4,08E+00
BI-207 569.67 97.72 2.04E+00 2.04E+00 1.05E+0C ¢.61E-01
1063.62 74,80 3.74E+00 -7.30E-01 1.72E+00
TL-208 583.14 30.22 8.06E+00 8.06E+00 6.70E+0C 3.85E+00
860.37 4,48 6.04E+01 -3.84E+00C 2.83E+01
2614.66 35.85 1.64F+01 1.72E+01 7.57E+00
BI-210M 262.00 45,00 3.518+00 3.51E+00 2.54E+00 1.70E+00
300.00 23.00 7.60E+00 1.96E+00 3.67E+00
+ PB-210- 46,50 4.25 8.28F+01 8.29E+01 2.91E+02 4.11FE+01
PB~211 404,84 2.90 5.52E+01 5.52E+01 -5.90E+00 2.60E+01
831.96 2.90 8.75E+01 9.13E+00 4.09E+01
BI-212 727,17 11.80 2.08E+01 2.08E+401 6.99E+00 9.81FE+00
1620.62 2.75 1.248+02 5,53E+01 5.61E+01
PR-212 238.63 44,60 3.65E+00 3.65E+00 8.50E-01 1.77E+00
300.09 3.41 5.13E+01 1.32E+01 2.48E+01
BI-2114 608.31 46.30 6.50E+00 6.50E+00 8.59E+00 3.12E+00C
1120.29 15.10 2.26E+01 9.56E+00 1.05E+01
1764.49 15.80 2.83E+01 2.38E+01 1.30E+01
2204.,22 4,98 7.17E+01 -0.24E+00 3.16E+01
PB-214 295.21 19.18 9.16E+00 5.38E+0Q0 2.38E+00 4.43E+00
351,92 37.19 5.38E+00 6.,69E+00 2.60E+00
RN-218& 401.80 6.50 2.42E+01 2.42E+01 -1.78E+00 1.15E+01
RA-223 323.87 3.88 4,.23E+01 4.23E+01 6.47E+00 2.03E+01
RA-224 240.98 3.95 4.25E+01 4,25E+01 3.80E+01 2.06E+401
RA-225 40.00 31.00 5.02E+02 5.02E+02 2.4CE+01 2.46E+402
RA-226 186.21 3.28 5.04E+01 5.04E+01 9.29E+01 2,46E+01
TH-227 50.10 g8.40 1.438+01 1.29E+01 -1.93E+00 6.29E+00
236.00 11.50 1.29FE+01 -2,.19E+01 6.22E+00
256,20 6,30 2.29¥+01L 6.13E+00 1.11E+01
AC—-228 338.32 11.40 1.47E+02 1.0484+01 3.03E+00 7.04E+00
911,07 27.70 1.04E+02 7,09E+00 4.85E+00
969.11 16.60 1.82E+01 8.31E+00 3.50E+00
TH~-230 48.44 16.80 8.20E+00 8.20E+00 -3.48E+01 4,02E+00
62.85 4,60 1.82E+01 2.42E+01 §.82E+00
67,67 0,37 1.,80E+02 -5.60E+00 8.68E+01
pPa-231 283.67 1.60 1.03E+02 7.63E+01 2.71E+01L 4 .97E+01
302.67 2.30 7.63E+01 -1.68E+01 3.68E+01
TH-231 25.64 14.7¢C 3.9¢E+01 1.14E+01 1.64E+01 1,.94E+01
84.21 6.40 1.14E+01 3.31E+00 5.51E+00
PA-233 311.98 38.60 4,928+01 4,92E+01 -5.73E+00 2.36E+01
PA-234 131.20 20.40 5.34E+00 5.34E+00 3.14E+00 2.59E+00
733.99 8.80 2.655+01 -4.76E-01 1.24E+01
94¢.00 12.C0 1.93E+01 ~1,41F+01 g§.86E+00
PA-234M 1001.03 0.92 3.078+02 3.07E+02 2.31E+01 1.42E+02
TH-234 63.29 3.80 2.20E+01 2.20E+01 2.92E+01 1.07E+01
U-235 143.76 10.50 1.11E+0Q1 1.11E+01 9.62E-01 5.40E+00
163.35 4.70 2.60E+01 8.62E+00 1.26E+01
205.31 4,70 2,.97E+01 9.97E+00 1.448+01
Np-237 86.50 12.60 7.46E+0C0 7.46E+00 -4 43E+00 3.63E+00
NP-239 106.10 22.70 7.78E+12 7.78E+12 -2.13E+12 3.77E+12
228.18 10.70 2.49E+13 6.16E+11 1.20E+13
277.60 14.10 2.11E+13 7.89%9E+12 1,02E+13
AM-Z241 59.54 35.90 2.01E+00 2.01E+00 4.20E-01 .71E-01
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Analysis Reportfor  1508106-10

ENGWESAD07
Nuclide Energy Yield(%) Line MDA  Nuclide MDA Activity Dec. Level
Name tkeV) (pCi/sample)  (pCi/sample) (pCi/sample)  (pCi/sample)
AM-243 74.67 66.00 1.19E+00 1.18E+00 1.53E-01 5.77E-01
CM-243 209.75 3.29 4.14E+01 1.14E+01 -1.25E+C1 2.00E+01
228.14 10.60 1.34E+01 3.32E-01 6.48E+00
277.60 14.00 1.14E+01 4,25E+00 5.49E+00

Nuclide identified during the nuclide identification

Energy line found in the spectrum

MDA value not calculated

Half-life too short to be able to perform the decay correction

+

o o n

® v

No Action Level results available for reporting purposes.

DATA REVIEW COMMENTS REPORT

Creation Date Comment User

No Data Review Comments Entered.
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36l: 43 38 27 33 36 32 33 36

Sample Title: ENGWESAQQO7
Elapsed Live time: 14400
Elapsed Real Time: 14403
Channel|-—--—- f————- | ——————- | —— = | o |——————= | ——— | ===~
1: C 0 C 0 0 0 2 475
9: 1852 4177 4438 1873 2697 7370 1316 665
17: 4472 335 282 314 333 282 302 287
251 303 293 285 268 280 265 239 213
33: 246 243 275 241 275 247 258 288
41: 234 263 276 252 257 518 1149 319
49; 234 217 156 162 128 105 73 80
57: 59 79 84 90 79 79 114 158
65: 76 73 83 75 65 76 6% 88
73: 78 85 114 111 112 98 80 73
g1l: 12 74 73 85 84 78 96 83
89: 76 95 69 105 210 106 75 60
97: 75 62 74 67 78 71 70 61
105: 63 59 78 87 78 74 71 74
113: 75 83 63 84 65 84 81 57
121: 67 74 83 74 56 77 73 64
129: 76 77 69 71 75 62 78 16
137: 83 79 €6 87 64 68 75 88
145: 78 67 80 64 72 68 7l 69
153: 73 €4 53 75 70 64 69 80
161: g0 61 68 68 67 52 81 69
169: 57 69 61 77 58 63 54 67
177: 58 72 63 66 62 73 61 65
185: 112 180 109 62 68 6l 67 60
193: 57 84 62 51 65 68 94 67
201: 76 55 56 71 75 60 57 60
209: 54 62 49 65 67 62 70 59
217; 55 46 57 54 71 48 o1 46
225: 54 58 57 48 59 56 56 62
233: 56 68 49 54 50 67 105 63
241; 59 72 63 50 53 55 58 61
249: 6l 57 49 60 42 46 46 60
257: 41 46 45 63 53 53 42 66
265: 43 48 47 57 72 63 61 48
273 56 58 47 50 44 46 54 58 :
281: 43 58 54 49 46 56 52 50 :
289: 59 54 50 52 42 43 79 63 ;
297: 54 52 45 63 49 61 47 54 :
305: 57 53 49 52 43 47 47 43 ;
313: 35 41 45 42 45 44 27 35 :
321 33 50 35 50 37 35 43 48 :
329: 34 43 35 24 35 24 32 33 :
337: 38 49 50 28 40 37 43 35 :
345: 42 35 29 32 34 32 57 85 ;
353: 64 30 . 34 39 39 31 43 27 :
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369: 29 25 33 32 25 27 35 31

Sample Title: ENGWESACQ7

Channel|---~--- | === | === [ =—————= | ——————= | —==———- | —————=- | ==
37°7: 32 32 32 30 27 26 24 24
385 30 35 24 19 21 27 26 32
393: 22 2 21 19 25 20 19 22
401: 21 33 25 25 31 28 23 24
409: 29 24 28 18 34 21 33 27
4717 20 20 30 22 32 28 23 20
425: 24 34 29 26 23 23 19 28
433: 19 28 24 15 25 24 26 22
4471 ; 22 16 20 29 20 17 277 25
449: 24 19 26 19 24 17 20 17
457 25 20 20 20 17 25 22 34
465; 20 21 1¢ 24 43 29 24 22
473 18 22 16 74 852 1202 171 20
4871 : 21 20 24 22 21 16 15 21
489: 17 11 14 15 18 21 23 14
497 12 14 25 24 15 28 19 21
505; 18 22 30 20 15 B3 145 99
513: 50 18 20 14 15 1% 14 21
521: 15 17 10 15 9 19 15 20
529: 15 15 17 14 iz 12 10 16
537: 16 21 20 14 14 17 13 19
545: 12 11 22 10 23 17 24 13
553 17 15 13 11 21 14 14 14
561: 17 13 14 18 14 23 15 20
569: 21 25 18 13 11 19 20 14
577: 17 17 17 19 16 14 35 35
585: 11 le 11 12 14 le 17 21
593 11 10 17 14 12 24 15 17
601: 23 25 23 21 19 23 20 26
605: 58 37 21 21 12 15 18 16
617 12 12 20 11 7 15 13 14
625: 24 S 10 10 18 19 15 17
6533: 10 10 13 15 13 12 17 15 ;
641 ; 15 14 11 le 11 8 12 13 i
0d9: 18 14 18 10 17 11 13 10
657 12 15 11 9 23 22 22 18
665 21 12 12 10 14 12 15 11
673: 7 15 14 22 11 8 ig 13
681 : 10 5 8 -5 15 S 10 18
689; 15 7 17 14 i6 18 19 13
697 19 14 22 13 11 13 9 16 ;
705 11 14 13 12 12 19 1h 15 {
713 14 13 11 9 18 7 14 1z {
7271 14 10 1C 11 14 17 15 20 ¥
729: 6 7 12 10 g8 7 17 13
737 12 1% 12 11 16 ] g8 4
T45: 13 g 12 15 3 5 11 10
753 4 10 10 11 7 11 8 12
761: &) 10 7 9 10 8 11 10
T769: 10 8 5 12 14 6 9 1
777 2 G 11 ] 8 & 15 10
785: 8 16 11 S 13 i4d 13 14
793 10 4 11 10 11 9 9 iG
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Sample Title:
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ENGWESAQQT

Sample Title:

COWOWMEMONTTIOWNNOA M NO- OO NANMCOrTAN NN MO A AN NN A NN

NM=<PWOMO OO MWOOAdONCOTrTANMAPYWEOONACSU N AANN G OONNN A

N OO NANNMEDTONMOMTONONWCNAN—SONMSETNNS-COONDANNO A OO s
i

NM-O OO0 <P rNODONNDAOO<rSOMWOEND M AP s MW<AL -0 <0000

— N

276586282845453468564?3172522363444431135004320513112
— —
N ONWOMNT DN OMOMNS OO NOWINEN AT O ONTOFrTNNONOO M0N0

N NN NN D A NONNONOLOF A A A M OOt ANY N DO e N

ONMITIrMOLITTOMNO~-OTIFON O AN A LCTOMIDOMWOWEFNM NN TN NN N

1249:
1257
1265:
1273:
1281:
1289:
1297:
1305;
1313:
1321:
1329:
1337:
1345
1353:
1367
1369:
1377:
1385:
1393:
1407 :
14009:
1417:
1425:
1433:
1441
1449:
1457
1465;
14773:
1481:
1489:
1497:
1205:
1513:
1521:
1529;:
1537:
1545:
1553:
1561:
1569;
1577:
1585:
1593:
1601:
1609:
1617:
1625:
1633:
1641:
1649:
1657:

Channel | =====n | =m== === | m==m—o | oo | mmmm oo oo oo o
12471
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Sample Title:

MrArE - NN N A O G NN OMNMOTFTONMO A AN MAM M AT N NOOO A A M=t N N <P =
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MO AT "0 =" AMOME-<TNONANNNDNDOAN A OO et I D ed A O O A ONMN A AT ODAONM

CIAN NN NN NOMNMNAN<IOOMONANOOMMM M A NM A AN OO O e 0] O

AN ONTOON A DA NN A TONND AN AN SN AMOOW ANANN AN st OO e OF e O

NOMOONACHO-EMTONTNODATTMONCHNMNHANOOOMWOUAA A0 ONOFT NPT MO ON QA S

NEANAANON A AT A NNOND M A T NO MM A NNO AN AN TN N T OO N OO

R e B e e e e

A - AN~ MR~ AN~ AN~ AN~ AR~ A W05
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COOO~ 0RO EOCOVODECOODONTOOO NN OO0 CTOOSO OO
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Sample Title:

ENGWESAQOT

NN NN AN T AN N ANAOOMNMMNANNATNN-OATFTONT N AANND O v O N e MOl OO O

OO NOHANNOM A ONTONONNMANNNNCSC AN AATA NN AT ONODONONAdONMAN—AO O

O N AN AN NO A A O AT H T NOOOMNMNAOO—"A—"100O0 A M NedfNr T rded A A NAdO A O N

COOMAACHO0OO=PNONITOSCHNANNNAAMNKNNOM AN O MHO A0 MANAANOO O

OAMNNANSS AN A A AWM P 4O A= ONM AN NOCOODNOODAINFFNATTOMNNODSDHFOHOO N A

MO A A NCSCOANNTOMNMANOOANAHOOMANOOAANN A AN ONONHOOM O 3N O A OO

NTAMOOOS A A TONH M AN—ANANAONCONAONNOIAOM-HOMNN IR A A A D OONS N

NONTNOANOONMNNNOL A AN O Ad AN M A0 A d A N—HOM A0 0O0ONO OO NOHOD

Channel |——————|——————= | ——————— | m—————— | mm————— |t — e | m e |
2105:
2113:
2121:
2129:
2137:
2145;
2153:
2161:
21659:
2177
2185:;
2193:
2201
2209:
2217+
2225;
2233:
22471
2249:
2257:
2265
2273
2281:
2289;
2297
2305:
2313:
2321:
2329
2337
2345%5;
2353
23¢el:
2369:
23773
Z2385:
2393:
24071 ;
24009;
2417
2425;:
2433
24475
2449:
2457
2465:
2473
24871
2489:
2497
2505:
2513:
2521
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Sample Title:
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FNANONOA OO NONOSOAOAONO - NOHO1OONONOOH OO0 A OA A ONODOH OO

SCOOCOoOAMNMMOeONM O A OO A AN A0 A0 GO A A A —"F O MO0 A—MONCO OO H SN O
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OO~ DM AN M N NN AN~ AR~ AN A M
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Sample Title:

ENGWESAQOY

AT OO A A OO ONH A O AN OO A 10O 1000 NNODOOOCOMMOMO IO 10N ——d

AA AT O A OANONOACOOMA OO0 NONdOOOODANOCOCOO-ECOCOOMOOHOOOANNOCHAD

HO AN O AT OO NT ANANOAO A A0 A0 OO O OO O AO0ONOODOOOHT O OO OAND A0 O

OO MO0 1O CCOMOC-1-MNMONNO A A 1N—dTCOOOOHNON—OO O O0OH O OO A0 O AHC

O AN ANOSNOOAM - O A OO A A1 OO CONOMAS O A0 OO HOMOD OO ANAHMAG OGS

HOOA N OO0 0O MOCO OO A0 1S HC O ACO-TNOAHOACNMANOOCOANODOODOOO OO

OO AFNONONOASAHNONODAOSONAOOONMAOONA O A NOHEOAAN—HOAN—TACNOH O —

OFA 10" OO0 rF1O0ONNTONCONCAO-FONCOOOHOOONTTOT OO0 1C OO0 H OO A"dHOHO—O

Channel |=mm———=] ———————j——————— | m——— e | mmmm e | e | | m |
2969:
2977
2985:
2993
3001:
3009:
3017:
3025:
3033:
3041:
3049;
3057
3065:
3073:
3081:
3089:
3097:
3105:
3113:
3121:
3129:
3137:
3145;
3153
3161:
3169:
3177:
3185:
3193:
3201:
3209;
3217:
3225
3233
3241:
3249:
3257
3265:
3273:
3281:
3289;:
3297
3305;
3313:
3321:
3329:
3337:
3345:
3353:
3369:
3377:
3385

3361:
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Sample Title:

COFOoO0O0OOHOCNNOCONCOQOO OO ONOHOO 10O A r1COQdrmrdd OO0 OOOOO O

OO OOHAO-HONOO A AN 1O A0 AN HOOAA—"A0 " 1000 A A0 A1 OO0 A A0 00

A OO ANHOOOCOO0O 4110000 DA 10O -O=HNOMNMONNNAOOOOOTOQOO—0O0ONOAOOHOOO

HO A O ONMOH A0 A0 A - OO OO A OO0 - NSO HIN A MNOO ™ 3OO O OO

S A OONH A0 A AN OO ANOAAO A A 1TOONOOSNOOCO-Wd00OC OO0 AN DN

OO 10O CONOOHHONOHOOOMNMANOOANMHMO-OOMOO O ONOOOINNOD—HAO SO A0

HAOOMO OO AdCOTFTAdO0OMNHONOOIT—HONOO D H G- ONOAODOOODO A0SO rird OO i

HOOOH G100 A OO0 OO0 ONONAdHOSONOOO A H O 00"d000 00O OO0 ONO

3401
3409:
3425;
3433:
34471 :
3449;
3457:
3485;
3473:
3481:
3489;
3497
3505:
3513:
3521
3525:
3537
3545:
3553:
3561
3555:
3577:
3585
3583:
3601:
3609:
3el7:
3625;:
3633:
3641
3649:
3657:
3665:
3673:
3681:
3689:
3697:
3705;
3713:
3721
3729:
3737:
3745:
3753:
3761:
3709:
3777:
3785;
3793:
3801:
3809:;:
3817

Channel | ~==—==|====m== | =====m [ mmm o | mmmm oo oo mom o e
3417:

]
el
1

5
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Sample Title:

O OO+ OO OO ONAAOOODODOO0ACCONOO O A0

OO0 OO OOONHOANE-HNOOO-OHOOOOOAANO

OO0 0N " A1 10O 10O NO—"d OO OO O —A—0O0O

AOCOONNOOSCOOOMOOAO OO rd O cddrd v vd O

OO OO0 O0OMA0COOC 1O O1COMAOAO00O0CHNOC O

OO0 A0 0O NS T AA PO A0 00 A A0 A 30O 0O A —AO

OMO A1 O0OCH—TONOOCO A NO OO0 A0 O ON

AOOCOOCCONAOOAO A A0 OHOO MO ANOCOOANOH

3833:
3841:
3857:
3865:
3873:
3881:
3889:
3897:
3905:
3913:
3521:
3929:
3937
3845;
3853:
3961:
3869:
3977
3985:
3993:
4001 :
4009
4017
4025
4033
40417 :
4045:
41057 :
4065
4073
4081
4089

Channel | ———===| ===~ | ———-——— | —m— | oo [ mm oo [ oo o
3849:
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Live Time :14400.000 sec
Real Time :14402.310 sec
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Analysis Report for  1508106-11
ENGWESAQ08
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Page [ of 24

GAMMA SPECTRUM ANALYSIS

Sample Identification
Sample Description
Sample Type

Sample Size
Facility

Sample Taken On
Acguisition Started

Procedure
Operator
Detecior Name
Geometry

Live Time

Resal Time

Dead Time

Peak Locate Threshold

Peak Locate Range {in channels)
Peak Area Range (in channels)
identification Energy Telerance

Energy Calibration Used Done On

Efficiency Calibration Used Done On
Efficiency Calibration Description

Sampie Number

; 1508106-11
: ENGWESAQQS
. FILTER

. 7.840E-01 sample
; Countroom

: BI27/2015 3:28:47PM
: 8312015 2:07:28PM

. GAF-14 pCi

. Administrator

1 GE3

. GAF-14

1 14400.0 seconds
: 14448.4 seconds

0 0.34 %

c 2.50

» 1 - 4096

» 9 -4096

. 1.000 keV

 10/25/2014
1 10/25/2014

1 26643

PEAK-TO-TOTAL CALIBRATION REPORT

Peak-to-Total Efficiency Calibration Equation

G
15
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Analysis Reportfor  1508106-11

ENGWESAQD0S
PEAK LOCATE REPORT
Peak Locate Performed on ;813172015 6:08:15PM
Peak Locate Frcm Channel o1
Peak Locate To Channel . 4096
Peak Search Sensitivity . 2.50
Peak No. Energy (keV) Centroid Channel Centroid Uncertainty Peak Significance
1 25.13 25.37 G.0000 0.00
2 46.58 46,81 0.0000 0.00
3 145,04 145.22 0.0000 0.00
4 285.58 285.68 0.C0000 0.00
5 367.61 367.68 0.0000 0.00
& 436.12 436,15 0.0000 0.00
7 478.13 478.14 0.0000 0.00
8 584,32 584.28 0.0000 0.00
9 658.52 658,44 0.0000 0.00
10 ©62.57 662.49 0.0000 0.00
11 844.19 844,03 0.0000 0.00
1z 1156.56 1156.26 0.0000 0.00
13 1275.84 1275.50 0.0000 0.00
14 1334.26 1333.89 0.0000 0.00
15 1565,63 1565.17 0.0000 0.00
16 1656.85 1656.35 0.0000 0.00
17 1704.43 1703.,92 0.0000 0.00
18 1767.31 1766.78 0.0000 0.00
19 - 1775.11 1774.57 0.0000 0.00 ‘
20 1803.3¢6 1802.81 0.0000 0.00 f
21 1850.43 184%.87 00,0000 0.00 ?
22 2192.57 2191.90 0.0000 0.00 i
23 2236.27 2235.5¢9 0.0000 0.00
24 2355.68 2354.,97 0.0000 0.00
25 2618.04 2617.26 0.0000 0.00
26 295911 2958.25 0.0000 0.00
27 3084.68 3083.80 0.0000 0.00
28 3243.53 3242,63 G.0000 Q.00

7 = Adjacent peak noted
Errors quoted at 2.000sigma

%
|
i
|
|
!
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Analysis Report for  1508106-11

ENGWESAQ08
PEAK ANALYSIS REPORT
Peak Analysis Perfermed on : 8/31/2016 6:.08:15PM
Peak Analysis From Channel o1
Peak Analysis To Channel ; 4096
Peak Energy ROI ROI Peak Net Peak NetArea Continuum FWHM
No. {keV) start end Centroid Area Uncertainty Counts {keV)
1 25.13 20 - 30 25.37 1.45E+02 111.23 2.04E+03 2.47
2 46,58 43 - 50 46.81 1.66E+03 139.40 2.12E+03 1.37
3 145.04 142 - 148 145,22 7.22E+01 56.84 5,28E4+02 3.78
4 285.58 282~ 290 285.68 9.99F+01 65.77 6.06E+02 4.53
5 367.¢61 363 - 372 367,68 5.17E+01 54.51 3.85E+02 5.90
& 436.12 433 - 440 436,15 5.87E+01 34.53 1.59E+02 3.70
7 478,13 474 - 482 478.14 2.35E+03 103.71 2.08E+02 1.63
8 584.32 579 - 589 584.28 3.84E+01 38.37 1.75E+02 2.86
9 658.52 657~ 678 658.44 1.31E+01 13.21 3.14E+01 1.82
10 662.57 657 - 678 662.49 5.56E+01 34,26 1.21E+02 3.27
11 844.19 837~ 850 844.03 3.89E+01 35.97 1.26E+02 6.07
12 1156.56 1151 - 116l 1156.26 2.85E+01 17.87 2.71E+01 5.32
13 1275.84 1271 - 1278 1275.50 1.60E+01 15.23 2.79E+G1 3.04
14 1334.26 1323 - 1344 1333.89 3.88E+01 35.50 6.85E+01 1.88
15 1565.63 1564 - 1547 1565.17 6.50E+00 7.775 7.00E+00 1.23
16 1656.85 1653 - 1660 1656.35 1.27+01 11.14 1.25E+01 4.4¢
17 1704.43 1701 - 17006 1703.92 8.62E+00 .89 8.778+00 2.58
18 1767.31 1762 - 1771 1766.78 1.685+01 10.05 4.47E+00 2.84
19 1775.11 1772 - 1777 1774.57 7.00E+00 5.29 0.COE+00 1.47
20 1803.36 1799 - 1807 1802.81 8.63E+0C 10.98 1.27E+01 1.51
21 1850,42 1847 - 1853 1849.87 1.05E+01 8.97 7.00E+00 1.14
22 2182.57 2188 - 2195 2191.90 1.00E+01 6,32 0.00E+00 3.65
23 2236.27 2232 - 2238 2235.59 7.33E+00 6.95 3.33E+00 2.53 ‘[
24 2355.68 2349 - 2358 2354.97 1.42E+01 9,64 5.65E+00 3.186 E
25 2618.04 2613 - 2620 2617.26 1.49E+01 9.17 4.18E+00 3.19 [
26 2859.,11 29b4 - 25962 2958.25 8.00E+00 5.66 0.00E+00C 1.00 ‘
27 3084.68 3080 - 3085 3083.80 5.00E+00 4,47 0.00E+00 1.18
28 3243.53 3239~ 324% 3242.63 8.00E+00 5.66 C.00E+00C 1.16

M = First peak in a multiplet regicn
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000sigma
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Analysis Report for ~ 1508106-11

ENGWESADDS
PEAK ANALYSIS REPORT
Peak Analysis Performed on » 8/31/2015  6:08:15PM
Peak Analysis From Channel o1
Peak Analysis To Channel ;. 4096
Peak Energy ROI ROI Net Peak Net Area Continuum Critical
No. {keV) start end Area Uncertainty Counts Level
m i 25.13 20 - 30 1.45E+02 111.23 2.04E+03 7.42E+01
Z 46.58 43 - 50 1.66E+03 139.40 2.12E+03 9.30E+01
3 145,04 142 - 148 T.22E+01 5¢.84 5.28E+02 4.46E+01
4 285,58 282 - 250 9.99E+01 65.77 6.06E+02 5.15E+01
5 367.61 363 ~ 372 5.17+01 54.51 3.95E+C2 4.32E+01
6 436.12 433 - 440 5.87E+01 34.53 1.59E+02 2.54E+401
7 478.13 474 - 482 2.35E+03 103.71 2.08E+02 3.02E+01
8 584,32 579 - 589 3.84E+01 38.37 1.75E402 2.98E+01
M 9 658.52 657 - 678 1.31g+01 13.21 3.14E4+01 8.21E+00
m 10 662.57 €57 - 678 5.56E+401 34.26 1.21E+02 1.81E+01
11 844.19 837 - 850 3.99E+01 35.97 1.26E+02 2.77E4+01
1z 1156.56 1151- 1161 2.85E+01 17.87 2.71E+01 1.18E+01
13 1275.84 1271 - 1278 1.60E+01 15.23 2.79E+01 1.06E+01
14 1334.26 1323 - 1344 3.88E+01 35.50 6.85E+01 1.20E+401
15 1565.63 1564 - 1567 6.50E+00 7075 7.00E4+00 4.72E+00
16 1656.85 1653 - 1660 1.27E+01 il1.14 1.25E+01 7.03FE+00
17 1704.43 1701~ 1706 8.62E+00 8.89 8.77E+00 5.49E+00
18 1767.31 1762 - 1771 1.68E+01 10.05 4.47E4+00 4.79E+00
19 175,11 1772 - 1777 7.00E+0C 5.29 0.00E+00 0.00E+00
20 1803.3¢ 1758 - 1807 8.63E+00 10.99 1.27E+401 T.63E+00
21 1850.43 1847 - 1853 1.058+01 8.97 7.00E+00 5.10E+00
22 2192.5% 2188- 2195 1.C0E+01 6,32 0.00E+0C 0.00E+C0
23 2236.,27 2232~ 2238 7.33E+00C 6.95 3.33E+00 3.58E+00
24 2355.68 2349 - 2358 1.42E+01 9.064 5.65E+00 4.95E+00
25 2618.04 2613 - 2620 1.49E+01 9.17 4,18E+00 4,06E+00
26 2959.,11 2954 - 2962 8.00E+00 5.66 0.00E+00 0.00E+00
27 3084,68 3080 - 3085 5.00E+00 4,47 0.00E+CO 0.00E+00
28 3243.53 3239 - 3246 8.C0E+00D 5.66 G.COE+00 0.00E+0Q

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000sigma
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Analysis Report for  1508106-11
ENGWESAOCOS
PEAK WITH NID REPORT
Peak Analysis Performed on : 8/31/201&5 ©:08:15PM
Peak Analysis From Channel 1
Peak Analysis To Channel : 4098
Tentative NID Library 1 WOR-GAMMA N\ApexRoot\CountroomiLibranA\TMAZ. NLB
Peak Match Tolerance 1 1.000 keV
Peak Energy RO/ ROI Peak Net Peak Net Area Confinuum Tentative
No. (keV) start end Centroid Area Uncertainty Counts Nyclide
m 1 25.13 20 - 30 25.37 1.458+02 111.23 2.04E+03 TH-231
2 46,58 43 - 50 46.81  1.66E+03 139.40  2.12E+03 PBR-210
3 145.04 142 - 148 145.22 T.22E+01 56.84 5.28E+02 CE-141
4 285.58 282 - 290 285.68 9.%9E+01 65 .77 6.06E+02 PM-146 w
5 367.61 363 - 372 367.68 5.17E+01 54.51 3.95E+02 .....
6 436.12 433 - 440 436.15  5.87E+01 34.53  1.59E+02 .....
7 478.13 474 ~ 482 478.14 2.35E+03 103.71 2.08E+02 BE-7 1
8 584.32 579 - 589 584.28 3.84E+01 38.37 1.75E+02 ...,
9 658.52 657 - 678 658.44 1.31E+01 13.21 3.14E+01 AG-110M
m 10 662.57 657 - 678 662.49 5.56E+01 34.26 1.21E+02 C3-137
11 844,19 837 - 850 844.03 3.99E+01 35.97 1.26E+02 ...,
12 1156.56 1151 - 1lel 1156.26 2.85E+01 17.87 2.71E+01 ... ..
13 1275.84 1271 - 1278 1275.50 1.6CE+01 15.23 278401 .. ...
14 1334.2¢ 1323 - 1344 1333.8¢ 3.88E+01 35.50 6.85E+01 ,....
15 1565.63 1564 - 1567 1565.17 6.50E+00 7.75 7.00E+00 ... ..
16 1656.85 1653 - 1660 1656.35 1.278+01 11.14 1.25E+01 .. ...
17 1704.43 1701 - 1706 1703.82 B.62E+00 §.89 8.77E+00 .....
18 1767.31 17¢2- 1771 1766.78 1.68E+01 10.05 4.47E+00 ... ..
19 1775.11 1772 - 1777 1774.57 7.00E+00 5.29 0.00E+00 ..... :
20 1803.36 1789 - 1807 1802.81 8.63E+00 10.99 1.27E401 ..... :
21 1850.43 1847 - 1853 1849.87 1.05E+01 8.97 T.00E+QQ ... ..
22 2192.57 2188 - 2195 2191.90 1.00E+01 6.32 0.00E+00 ,....
23 2236.27 2232 - 2238 2235.59 7.338+00 6.85 3.33E+00 . ....
24 2355.68 2349~ 2358 2354 .97 1.42E+01 9.64 5.65E+00 L. ...
25 2618.04 2613 - 2620 2617.26 1.4%E+01 9.17 4.18E+00 ..... g
26 2859.11 2954 - 2962 2958.25 8.00E+0D 5.66 0.00E+00 ....,. :
27 3084.68 3080~ 3085 3083.80 5.00E+00 4.47 0.00E+00 ..... :
28 3243.53 3239 - 3246 3242 .63 8.00E+00 5,66 0.00E+00 .....

M = First peak in a mulliplet region
m = Other peak in a multiptet region
F = Fitted singlet

Errors quoted at 2.000sigma
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Analysis Report for  1508106-11

ENGWESAD0S
PEAK EFFICIENCY REPORT
Peak Analysis Performed on » 8/31/2015  6:08:15PM
Peak Energy Net Peak Net Area Peak Efficiency
No. {keV} Area Uncertainty Efficiency Uncertainty
m 1 25.13 1.45E+02 111.23 2.05E-02 2.14E-02
2 46.58 1.66E+03 139.40 2.22E~-01 2.145-02
3 145,04 7.22E+01 56.84 1.95%E-01 3.99E-02
4 285.58 $.99E+01 65.77 1.08E-01 1.64E-02
5 367.461 5.17E4+01 54.51 8.60E-02 8.98E-03
& 436.12 5.87E+01 34.53 7.23F-02 6.66E-03
7 478.13 2.35E+03 103.71 6.56E~02 £.53E-03
8 584.32 3.84E+01 38.37 5.24E-02 6.,22E-03
M 9 €h8.52 1.31E4+01 13.21 4,54E-02 6.00E~C3
m 10 662.57 5.56E+01 34.26 4.51E~02 6.00E-C3
11 844.19 3.99E+01 35.97 3.32E-02 8.14E-03
12 1156.56 2.85E+01 17.87 2.21E-02 4.14E-03
13 1275 .84 1.60E+01 15.23 1.96E-02 3.23E-03
14 1334.26 3.88E401 35.50 1.86E-02 2.90E-03
135 1565,63 6.50E+00 7.75 1.57E-02 2.15E-03
14 1656.85 1.27E+01 11.14 1.498-02 1.8¢E-03
17 1704.43 8.62E+00 8.89 1.45E~02 1.708-03
i8 1767.31 1.68E+01 10.05 1.42E-02 1.50E-03
19 1775.11 7.00E+00 5.29 1.41E-02 1.47E-03
20 1803.3¢6 8.63E+00 10,99 1.40E-02 1,38E-03
21 1850.,43 1.05E+01 8.97 1.37E-02 1.28E~03
22 2192.57 1.00E+01 6.32 1.28E-02 1.28E-03
23 2236.27 7.33E+00 6.95 1.26E-02 1.28E~03
24 2355,68 1.42E+01 %.64 1.30E-02 1.28E-03
25 2618.04 1.49E+01 9.17 1.36E-02 1.28E-03
26 2959.11 8.00E+00 5.66 1.55E-02 1.28E-03
27 3084.68 5.00E+0C0 4.47 1.658-02 1.28E-03
28 3243.53 g.00E+C0 5.66 1.81FE-02 1.28E-03

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at ~ 2.000 sigma

BACKGROUND SUBTRACT REPORT

Peak Analysis Performed on © 8/31/2015 6:08:15PM

Env. Background File : WOR-GAMMAN\ApexRoctiCountroom\Data\0000025368.CNF
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Analysis Report for  1508106-11
ENGWESAQ08
Peak Energy Original  Orig. Area Ambient Backgr. Subtracted Subtracted
No. (keV) Area Uncertainty  Background Uncert Area Uncert.
m 1 25.13 1.45E+02 111.23 1.45E+02 1.11E+02
2 416.58 1.66E+03 13%.40 1.88E+02 4.428+01 1.47E+C3 1.46E+02
3 145.04 7T.22E+01 56.84 T.22E+01 5.68E+01
4 285.58 9,9%E+01 65.77 8,99E+01 6.58E+01
5 367.61 5.17E+01 54.51 3.17E+01 5.45E+01
© 436.12 5.87E+401 34.53 5.87E+01 3.45E+01
7 478.13 2.35E+03 103.71 2.35E+03 1.04E+02
8 584.32 3.84E+01 38.37 3.84E+01 3.84E4+01
M 9 658.52 1.31E+01 13.21 1.31E+01 1.32E+01
m 10 662.57 5.56E+01 34.26 5.56E+01 3.43E401
11 844.19 3.99E+01 35.97 3.99E+01 3.60E+01
12 1156.5% 2.83E+01 17.87 2.85E+01 1.79E+01
13 1275.84 1.60E+01 15.23 1.60E+01 1.52E+01
14 1334.26 3.88E+01 35.50 3.88E+01 3.55E+C1
15 1565.63 6.50E+00 7.75 6,50E+00 7.75E+00
16 1656.85 1.27E+01 11.14 1.27E+01 1.11E+01
17 1704.43 8.62E+00 8.89 8.62E+00 8.89E+00
18 1767.31 1.68E+01 10.05 1.68E+01 1.00E+01
18 1775.11 7.C0E+0C 5.29 7.00E+00 5.29E+00
20 1803.3¢ 8.63E+00 1¢0.98 8.,63E+00 1.10E+01
21 1850.43 1.05E+401 8.97 5.91~01 3.38E+00 8.91E+00 9.59E+00
22 21%92.57 1.00E+401 6.32 1.00E+Q1 6.32E+00
23 2236.27 7.33E+C0 6.95 7.33E+00 ©.935E+00
24 2355.68 1.42E+01 9.64 1.42E+01 9.64E4+00
25 2618.04 1.49E+01 9.17 1.4%E+01 8.17E+00
26 2959.11 8.00E+00 5.66 8.0CE+0C 5.66E+00
27 3084.68 5.00E+00 4.47 5.00E+00C 4.47E+00
28 3243.53 §.00E+00 5,66 8.00E+00 5.66E+00

M = First peak in a multiplet region
m = Cther peak in a multiplet regicn

F = Fitted singlet
Errors quoted at 2.000sigma

AREA CORRECTION REPORT
REFERENCE PEAK/BKG. SUBTRACT

Peak Analysis Performed on

Ref. Peak Energy

Peak Ratio
Background File

1 8/31/2015 6:08:15PM

: 0.00
1 0.00

Reference Date
Uncertainty

; 0.00

» WOR-GAMMA 1\ApexRoot\Countroom\Data\0000025968.CNF

Carrected Area is: Original * Peak Ratio - Background
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Analysis Reportfor  1508106-11
ENGWESADCS
Peak  Energy Original Orig. Area Ambient Backagr. Corrected Corrected
No. (keV) Area Uncertainty Background Uncert. Area Uncert.
m i 25.13 1.45E+02 111.23 1.45E+02 1.11E+02
2 46.58 1.66E+03 139.40 1.88E+02 4.42E+01 1.47E+03 1.46E+02
3 145,04 7.22E+01 56.84 7.22E+01 5.68E+01
4 285.58 5.99E+01 65.77 9.99E+01 6.58E+01
5 367.¢61 5.17E+01 54.51 5.17E+01 5,.45E+01
6 436,12 5.87E+01 34.53 5.87E+01 3.45E+01
7 478.13 2.35E+03 103.71 2.35E+03 1.04E+02
8 584.32 3.84E+01 38.37 3.84E+01 3.84E+01
M 9 658.52 1,31E+01 13.21 1.31E+01 1.32E+01
m 10 662.57 5.56E+01 34.%2¢ 5.56E+01 3.438+401
11 844.1°9 3.99E+01 35.97 3.9%E+01 3.60E+01
12 1156.56 2.85E+01 17.87 2.85E+01 1.7%E+01
13 1275.84 1.50E+01 15.23 1.60E+01 1.52E+01
14 1334.26 3.8BE+01 35.50 3.88E+01 3.55E+01
15 1565.63 6.50E+00 7.75 6.50E+00 7.I5E+GO
16 1656.850 1.278+01 11.14 1.27E+01 1.11E+01
17 1704.43 8.62E+00 8.89 8.62E+00 §.89E+00
18 1767.31 1.68E+01 10.05 1.68E+01 1.00E+01
1¢ 1775.11 7.00E+00 2.29 7.00E+00 5.29E+00
20 1803.36 8.63E+00 10.995 8.63E+00 1.10E+01
21 1850.43 1.05E+01 8.97 5.91E-01 3.38E+0Q0C 9.91E+0C 9.59E+00
22 2192.57 1.00E+01 £.32 1.00E+01 6.32E+00
23 2236.27 7.33E+00 £.95 7.33E+0C 5. 95E+00
24 2355.68 1.42E+01 9.64 1.42E+01 9.64E+00
25 2618.04 1.49E+01 9.17 1.49E+01 9.17E+Q0
26 2859.11 8.00E+00 5.66 8.00E+00 5.6€E+00
27 3084.¢68 5.00E+00 4.47 5.00E+00 4.47E+00
28 3243.53 8.00E+00 5.66 8.00E+00 5.66E+00
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet
Errors quoted at 2.000sigma
NUCLIDE IDENTIFICATION REPORT
Nuclide Libréry Used : WOR-GAMMAT\WApexRoot\Countraom\LibrarA\TMAZ.NLB
IDENTIFIED NUCLIDES
Nuclide Name Id Confidence Energy (keV} Yield(%) Activity Activity
{pCi/sample) Uncertainty
BE=-7 0.939 477.59 * 10.42 Z.86E+03 3.12E+02
C8-137 0.874 66l.65 * 85.12 3.49E+00 2.20E+00
CE-141 0.934 145.44 * 48.40 1.38%E+01 1.35E+01

=
=
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Analysis Report for  1508106-11
ENGWESAQGS
Nuclide Name Id Confidence  Energy (keV) Yield(%:) Activity Activity
(pCi/sample) Uncertainty
PB-210 0.998% 46,50 4.25 3.76E+02 5.19E+01
* = Energy line found in the spectrum.
- = Manually added nuclide.
? = Manually edited nuclide.
Energy Tolerance : 1.000 keV
Nuclide confidence index thresheld = 0.30
Errors quoted at 2.000sigma
UNIDENTIFIED PEAKS
Peak Locate Performed on : 8/31/2015 6:08:15PM
Peak Locate From Channel o1
Peak Locate To Channel : 4006
, Peak CPS (%) Peak Tolerance
Peak Size (CPS§,
Peak No. Energy (keV) (CPS) Uncertainty Type Nuclide
m 1 25.13 1.004892E-02 38.43 Tol, TH~231
4 285.58 6.93721E-03 32.92 Tol. PM~149
5 367.61 3.59187E-03 52.69
6 436.12 4.07659E-03 29.41
8 584.32 2.66755E-03 49,94
M 9 658.52 9.10261E~04 50,39 Tol. AG-110M
11 844.19 2_77238E-03 45.05
12 1156.56 1.97586E-03 31.40
13 1275.84 1.11458E-03 47.45
14 1334.2¢6 2,.69121F-03 45,80
15 1565.63 4.51389E~04 59.58
16 1656.8% 8.84503E-04 43.71
17 1704.43 5.98291E-04 51.58
18 1767.31 1.16411E~03 2%.98
19 1775.11 4.86111E-04 37.80
20 1803.36 5.99537E-04 63.64
21 1850.43 6.88145E-04 48 .37
22 2192.57 6.94444E~04 31.62
23 2236.27 5.09259%E-04 47.36
24 2355.,68 9.84477E~-04 34.01
25 2618.04 1.03554E-03 30.73
26 295¢9,11 5.5555G0E-04 35.36
27 3084.68 3.47222E-04 44,72
28 3243.53 5.55556E-04 35.3¢6

HE
= %}l

fi

s
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M = First peak in a multiplet region

m = Other peak ih a multiplet regicn

F = Fitted singlet
Errors quoted at 2.000sigma

NUCLIDE IDENTIFICATION REPORT

Nuclide Library Used

1 WOR-GAMMA T\ApexRoot\CountroomiLibrarnATMAZ2 NLB

IDENTIFIED NUCLIDES

Nucliide Id Energy Yield(%) Activity Activity
Name Confidence (keV) (pCi/sample) Uncertainty
RE~T 0.93 477.58 «* 10.42 2.86E+03 3.128+02
C8-137 0.87 661,65 % 85.12 3.49E+00 2,20E+00
CE-141 0.93 145.44 48.40 1.39E+01 1.35E+01
PB~210 0.929 46.50 = 4.25 3.76E+02 5.12E+01

¥ = Energy line found in the spectrum.
- = Manually added nuclide.
7 = Manually edited nuclide.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 keV
Nuclide confidence index threshold = 0.30
Errors quoted at 2.000sigma

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name id Activity Activity
Confidence (pCi/sample) Uncertainty
BE-7 0.839 2.86E+03 3.128+02
CS5-137 0.874 3.49E+00 2.20E+00
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Analysis Report for  1508106-11
ENGWESA008
Nuclide Nuclide Wt mean Wt mean Comments
Name d Activity Activity
Confidence (pCilsample) Uncertainty
CE-141 0.934 1.3%E+01 1.35E+01
PE-210 0.9%9 3.760E+02 5.19E+01
? = nuclide Is part of an undetermined solution
X = nuclide rejected by the interference analysis
@ = nuclide contains energy lines not used in Weighted Mean Activity

Errors queted at 2.000sigma
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Analysis Report for  1508106-11

ENGWESAQOCS
UNIDENTIFIED PEAKS
Peak Locate Performed on : 8/31/2015 6:08:15PM
Peak Lacate From Channel 1
Peak Locate To Channel 1 4086
Peak CPS (%) Peak Tolerance
Peak No. Energy (keV) Peak Size (CPS)  yncertainty Type Nuclide
m 1 25.13 1.00488R-02 38.43 Tol. TH-231
4 285.58 6.93721E-03 32.92 Tol. PM-148
5 367.61 3.59187E-03 52,69
6 436.12 4.07658E-03 29.41
8 584 .32 2.66755E-03 49,94
M 9 658,52 9.10261E-04 50.39 Tol. AG-110M
11 844.19 2.77238E-03 45.05
12 1156.56 1.97586E-03 31.40
13 1275.84 1.11458E-03 47.45
14 1334.26 2.69121E-03 45.80
15 1565.63 4,51389E-04 59,58
16 1656.85 §.84503E-C4 43.71
17 1704.43 5.98291E-04 51.58
18 1767.31 1.16411E-C3 29.98
19 1775.11 4.86111E-04 37.80
20 1803.36 5.99537E-04 63.64
21 1850.42 6.88145E-04 48.37
22 2182.57 6.94444E-04 31.62
23 2236.,27 5.09259E-04 47.3¢6
24 235%.68 9.84477E~04 34.01
25 2618.04 1.03554E-03 30.73
26 2959.11 5.50556E-04 35.36
27 3084.68 3.47222E-04 44 .72
28 3243.53 5.55556E-04 35.3%6

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 2.000sigma
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Analysis Report for  1508106-11
ENGWESAQ08
NUCLIDE MDA REPORT
Nuclide Library Used : WOR-GAMMA t\ApexRoot\CountroomiLibrary\TMAZ NLB

Nuclide Energy Yield(%s) Activity Nuclide MDA Line MDA
Name (keV) {(pCi/lsample) (pCi/sample} (pCi/sample)
+ BE-7 477.59 * 10.42 2.86E+03 7.68E+01 7_.68E+01
+ NA-22 1274.54 99,94 1.32E+00 3.80E4+00 3.80E+00
+ @ NA-24 1368.53 99,99 1.00E+286 1.00E+26 1.C0E+28
@ 2754.09 99.86 1.00E+26 1.00E+26
+ AL-26 1808.65 99.70 5.63E~01 3.57E+00 3.57E+00
+ K-40 1460.81 10.67 1.74E+01 4,29E+01 4,.29E+01
+ @ AR-41 1293 .64 9g¢.16 1.00E+26 1.00E+26 1.00E+26
+ TI-44 67.88 94.40 -3.36E-01 9.99E-01 1.01E+00
78.34 96.00 ~3.79%9E-01 9.%9%9E~01
+ 8C-4¢6 88%9.25 99.98 2.25E+00 5.79E+00 5,79E4+00
1120.51 99.99 3.08E-01 6.29E4+00
+ V-48 983.52 99,98 2.36E+01 1.85E+02 1.85E+02
i312.1¢C 87.50 -4.,6%E+01 2.13E+02
+ CR-51 320.08 9.83 -4.37E401 2.08E+02 2.08E+02
+ MN-54 834.83 99.87 -1.83E-01 2.62E+00 2.62E+00C
+ Co-56 846.75 99,906 3.38E+00 6.58E+00 6.58E+00
1037.75 14.03 =-1.11E+01 3.68F+01
1238.25 67.00 1.55E+00 1.15E+01
1771.40 15.51 1.56E+01 5.42E+01
2598.48 16.90 -6.29E+C0 2.92E+01
+ CO-57 122.06 85.51 1.67E-01 1.28E+00 1.28E+00
136.48 10.60 -1.75E+00 1.09E4+01
+ CO-58 810C-.7¢6 99,40 2.36E-02 5.73E+00 5.73E+00
+ FE-59 1085.22 56.50 -3.37E+00 2.15E+01 2.15E+01
1291.56 43.20 1.38E+01 3.65E+01
+ CO-60 1173.22 100.00 2.13E+00 4.21E+00 4.21E+00
1332.49 100.00 2.60E+00 4.42E+00
+ ZN~65 1115.52 50,75 9.02F-01 7.208+00 7.20E+00
+ GA-67 93.31 35.70 5.21E+09 2.46E+09 2.46E+09
208.95 2.24 7.48E+09 4 _B5E+10
300.22 16.00 3.01E+09 9.41E+409
+ SE-75 121.11 i6.70 9.38E-01 2.71E+00 9.00E+00
136.00 59.20 3.18E-01 2.71E+00
264,65 59.80 4.40E-01 4,92F4+00
279.53 25.20 ~3.28E+00 1.16E+01L
400.65 11.40 -5.18E+00 2.67E+01
+ RE-82 776.52 13.00 -1.57E+02 2.36E+02 2.36E+02
+ RB-83 . 520.41 46.00 ~%.56E~01 8.54E+00 8.54E+00
529.64 30,30 3.41E+00 1.29E+01
552,65 16.40 -5.77E+00 2.27E+01
+ KR-85 513,99 0.43 1,15E+03 7.13E4+02 7.13E+02
+ SR-85 513.99 $9.27 1.37E+01 8.55E+00 8.55E+00
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Analysis Report for ~ 1508106-11

ENGWESACO8
Nuclide Energy Yield(%) Activity Nuclide MDA Line MDA
Name (keV) (pCi/sample) (pCi/sample) (pCi/sample)
+ Y-88 898.02 93.40 2.45E+00 5.07E+00 5.07E+00
1836.01 99.38 1.45E-01 6.14E+00
+ NB-93M 16.57 9.43 -~3.72E+03 1.40E+04 1.40FE+04
+ NE-9%4 702.63 100,00 3.08E-02 2.45E+00 2.45E+00
871.10 100.00 -1.75E-02 2.49F+00
+ NB-95 765.79 99.81 -7.08E-01 1.498+01 1.4%E+01
+ NB-95M 235.69 25.00 4,19E+08 5.84E+08 6.84F+08
+ ZR-95 724,18 43.70 1.34E+00 1.17E+01 1.52E+01
TH6.72 55,30 4 _56E+00 1.17E+01
+ MO-99 181.06 6.20 =-2.72E+11 5.65E+11 5.65E+11
739.58 12.80 1.86E+11 6.38E+11
778,00 4.50 -6.27E+10 1.70E+12
+ RU~-103 497,08 89.00 5.15E+00 1.138+01 1.13E+01
+ RU-1C6 621.84 9.80 7.41E400 2.55E401 2.50E+01
+ AG-108M 433.93 8§%.90 -4.87E-01 1.90E+0Q0C 1.%0E+00
614,37 90.40 -3.67E-01 2,50E+00
722.95 90.50 6.63E-01 2.67E+00
+ Cch-109 88.03 3.72 -2.13E+01 3.138+01 3.13E+01
+ AG-110M ©€57.75 93.14 1.C0E~-01 3.13E+00 3.13E+00
677.61 10.53 1.74E40Q0 2_62E+01
706.67 16.46 =5.47E+00 1.81E+01
763.93 21.98 2.46E+00 1.38E+01
884.67 71.63 ~1.51E-02 5.02E+00
1384,27 23.94 -4.76E+00 1.56B+01
+ CD-113M 263.70C 0.02 -1.80E+03 7.41E+03 T.ALEHD3
+ SN-113 255.12 1.93 6.56E+00 4.52R4+00 1.56E+02
3%91.69 64,90 1.53E+00 4.52E+00
+ TE123M 159.00 84.10 -6,66E~01 1.94E+00 1.94E+00
+ SB-124 602.71 97.87 -1.81E-02 7.24E4+00 7.24E+00
645.85 7.26 1.8C0E+01 8.74E+01
722,78 11.10 1.63E+01 6.57E+01
1681.02 4%.00 0.C0E+00C 2.09E+01
+ I-125 35.4¢% 6.49 -1.81E+0C 1.22E+02 1.22E+02
+ SB-125 176.33 65.89 5.26E+00 6.37E+0C 1.75E+01
427,8¢ 29.33 6.00E-01 6,37E+00
463.38 10.35 Z2.18E+0C 1.99E+01
600.56 17.80 ~1.428+00 1.37E+01
635.90 11.32 B8 .77E+00 Z2.02E+01
+ SB-126 414.70 83.30 -1.59E402 4.30E+02 4.30E4+02
666.33 99.60 -2,68E+02 5.01E+02
695.00 89.60 1.79E+02 5.80E+02
720.50 53,80 -2.93E+02 8.85E+02
+ SN-126 87.57 37.00 -1.85E4+00 2.72E+00 2.72E+00
+ SB~127 473.00 25,00 4.36E+0Q7 1.97E+08 2.39E+08
685.20 35.70 9.82E+07 1.97E+08
783.80 14.70 6.02E+07 5.39E+08
+ I-129 28.78 57.00 <=7.,27E-01 9.79E+00 9.79E+00
33.60 13.20 -1.74E+01 2.38E+01




8/31/2015  6:08:23PM Page 15 of 24
Analysis Report for ~ 1508108-11

ENGWESACOS
Nuciide Energy Yield(%} Activity Nuclide MDA Line MDA
Name (keV) {pCifsample) (pCi/sample) (pCi/sample)
I-129 39.58 7.52 -3.46E+00 9.79E+00 2.54%401
+ I-131 284 .30 6.05 4.38E+04 8.55E403 1,2284+05
364.48 81.20 -1.48E+03 8.55E+03
636.97 7.26 =-2.09E+04 1.11E+05
722.89 1.80 1.31E+05 5.28E+05
+ TE~132 49,72 13.10 -6.,97FE+08 1.245+009 7.38E+08
228.16 88.00 3.08E407 1.24E+09
+ BA-133 81.00 33.00 =~7.03E-01 2.97E+00 2_.97E4+00
302.84 17.80 4,45E+00 1,18E+01
356.01 60.00 7.225-01 3.06E+00
+ @ 1-133 529.87 86.30 1.00E+26 1.00E+2¢6 1.00E+26
+ XE=~133 81.00 38.00 -1.96E+05 8.27E+05 8.27E+05
+ C8-134 563.23 8.38 -=3.34E+00 2.66E4+00 2.55E+01
569.32 15.43 4.09E+00 1.38E+01
604,70 97.60 -9,62E-01 2.60E+00
795.84 85.40 -9,29E-01 2.90E+00
801.93 8.73 T.46E+00 3.01E+01
+ CS-135 268.24 16.00 -1.80E+00 1.09E+01 1.08E+01
+ @ I-135 1131.51 22,50 1.00m+26 1.00E+26 1,00E+26
@ 1260.41 28.60 1.00E+2¢ 1.00E+26
@ 1678.03 9.54 1.00E+26 1.00E+26
+ Cs5-136 153.22 7.46 1.21E+4+03 3.63E+02 2.02E+03
163.89 4,61 8.56E+02 3.65E+03
176.55 13.56 1.15E+02 1.3C0E+03
273.65 12.66 1.36E+03 2.30E+03
340.57 48,50 3.30E+02 6.12E+02
818.50 99.70 -1.07E+01 3.63E+02
1048.07 79.60 -2.53E402 5.32E+02
1235.34 19.70 2.22FK+02 2,52F+03
+ cs=-137 661,65 * 85,12 3.49E+00 6.18E+00 6.18E+00
+ LA-138 788.74 34.00 -2.34E+00 5.70E+00 6.79E+00
1435.80 66.00 -4,32E-02 5.70E4+00
+ CE-139 165.85 80.35 1.40E-01 2.21E+00 2.21E+00
+ BA-140 162,64 6.70 1.25E+03 1.32E403 2.89E+03
304.84 4.50 -1.71E+03 8.07E+023
423,70 3.20 -9.8%9E+02 1.03E+04
437.55 2.00 -3.65E+03 1.60E+04
537.32 25.00 -Z2.,9554+02 1.32E+03
+ LA~140 328.77 20.50 -5.76E+02 6.83E+02 1.56E+03
487.03 45,50 6.62E+01 6.83E+02
815,85 23.50 -7.21E+02 1.70E+03
1596.49 95,49 3.40E+02 7.12E+02
+ CE-141 145.44 * 48.40 1.39E+01 1.77E+01 1.77E401
+ @ CE-143 57.306 11.80 1.00E+26 1.00E+26 1.00E+26
@ 293.26 42,00 1.00E+2¢ 1.00E+26
@ 664,55 5.20 1.00E+286 1.00E+2¢6
+ CE-144 133.54 10.80 3.02E+00 1.07E+01 1.07E+01
+ PM~144 £76.78 42,00 2.41FR+02 2.53E+00 2.41E+01
618.01 98.60 -1.07E+0Q0 2.53E+00
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